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This review of meteorological research is based on the published profes-
sional and scientific papers. Papers are divided into 19 main topics: books,
measurements and data processing, solar energy, planetary boundary layer,
ecological problems, climatological papers, research on wind and air humid-
ity, traffic and agricultural meteorology, hail defense, biometeorology, air-
sea interaction, atmospheric electricity, history of meteorology, research
projects and other activities. For every group, main research problems and
achieved results are outlined on the basis of selected papers, which are
quoted in the list of references. This list does not include complete bibliogra-
phy of meteorological papers published so far in Croatia. However, it was in-
tended to include all authors with some of their papers in order to get in-
sight into research they were involved with, and their contribution. The first
meteorological papers commenced to appear in the middle of the nineteenth
century but the greatest number of papers has been published in the last 50
years. This is in harmony with the development of meteorology as profession
and of meteorological institutions: Geophysical institute »Andrija Moho-
rovi~i}« and Meteorological and Hydrological Service.
Keywords: meteorological research, Croatia, published papers.
We have been entrusted to produce an overview paper on the state of me-
teorology research in Croatia. With regard to the extent of the task and the
limited space, we resolved to consider only the most important results of pre-
vious research. In doing so, we used available sources such as Zeljak's Mete-
orological Bibliography (1973, 1977), PMF records (B. Penzar 1986; I. Penzar
1996a), reports to IUGG (Poje, 1994) and listings of papers rendered at our
disposal by individuals. It would be very worthwhile to produce an integral
meteorological bibliography for the period 1976–1997, because only some of
those papers are mentioned herein.
In order to facilitate examination of the extensive content, we partitioned
this review according to main research domains and attempted to arrange
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the particular papers accordingly. This was not always possible, because
some research penetrates multiple domains. We apologize to authors if, ac-
cording to their opinion, we did not succeed in doing it. Also we plead for un-
derstanding if the choice of papers was unfavorably accomplished.
1. Meteorological history studies
Numerous scientific and expert meteorological studies contain diverse
historic data, yet we have only around thirty distinctive papers on the his-
tory of meteorology. The first historic outline on the state of meteorology in
Croatia was presented by [ulek (1916), and the first list of meteorological
stations was published by Mohorovi~i} (1902). B. Penzar and I. Penzar
(1978a) wrote about the development of the station network in the 19th cen-
tury, Katu{in (1989, 1994) reported about the new network as well as about
network devastation in the Homeland War and prior wars. Review of avail-
able meteorological data up to date was produced by Luk{i} (1996).
Reviews of development of meteorology and climatology in Croatia may
be found in the publications by Dadi} (1991, 1994), Goldberg (1960), Hirc
(1905), Klai} (1878), Mokrovi} (1943) and Maksi} (1960, 1965). Meteorology
at the Geophysical Institute is described in discussions by Goldberg (1951),
Penzar et al. (1986), Penzar (1996a), Skoko and Mokrovi} (1982, 1996),
Volari} et al. (1980), and at the Meteorological and Hydrological Service by
Gelo (1979), Katu{in et al. (1990), Pand`i} (1998), Poje (1979) and others.
Sijerkovi} (1993) has collected a number of historical meteorological items in
his book. Furthermore, endeavors of eminent experts have been exclusively
scrutinized and presented at the scientific conferences dedicated to, for ex-
ample, G. Bu~i}, A. Hara~i}, M. Lanosovi}, A. Mohorovi~i}, Gj. Pilar, so these
may be found in the corresponding proceedings. Other sources of historic me-
teorological data may be found in the memory notes for the deceased. Among
those, accounts that particularly stand out with their documented content
are the ones for J. Goldberg, B. Kirigin, B. Makjani}, B. Maksi}, F. Margeti},
M. [iki}, S. [kreb and R. Verni}. Biography articles in domestic encyclopedia
and lexicons are also supported by historic data, when treating Croatian geo-
physicists and meteorologists. The most exhaustive collection of old records
on weather and other meteorological conditions in the Adriatic from antique
times up to the middle of the 19th century is contained in the article by I.
Penzar and B. Penzar (1997). A complete meteorological bibliography does
not yet exist as does not a history of meteorology in Croatia.
2. Books, textbooks, scripta, popular editions
Books and booklets of meteorological content were published in Croatian
language from the 19th century onwards. Among them the best known are
»Weather« by Ku~era, »Century Calendar« by Miklou{i} and the textbook
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»Science of Climatology« by Poto~njak, as well as popular editions like »Oc-
currences in Air« by Perkovac and »Weather Records« by Krempler. Never-
theless, booklets by Bakoti} (1862) and Sin~i} (1881), written for »teaching of
common people« and also »for pupils of elementary schools«, remained un-
known until now. In the first one of those, complete geophysics (seismology,
oceanography, meteorology) is described, and in the other just atmospheric
occurrences. Also, until recently, the marine meteorology textbook by Frane
Viskovi} (1836–1905) from Perast has been unknown. It was published in the
Italian language in Trieste in 1876 under the title »Manuale nautico di Mete-
orologia« for use in nautical schools.
During the 20th century more than thirty books, textbooks, scripta and
expert booklets were published. All of them are original, except for the trans-
lation of a foreign textbook by Nikoli} (1983). Authors of those volumes are:
Buljan and Zore (1963), Gelo (1994), Makjani} (1951, 1967a), Maksi} (1950),
Marki (1950), S. Mohorovi~i} (1943), Lisac (1996), Pavi{i} and Makjani}
(1947), B. Penzar (1976), B. Penzar and Makjani} (1978, 1980), B. Penzar et
al. (1996), I. Penzar (1977a), I. and B. Penzar (1984d, 1985), Randi} (1952),
Riboli-Marde{i} (1936), Sijerkovi} (1990, 1990a, 1991, 1993, 1996), Simovi}
(1970, 1980, 1996), Skoko and Mokrovi} (1982, 1998), [egota (1988), Tuti{
(1997), Volari} and I. Penzar (1967). We emphasize the volume »Meteorology
for Users« which is the effort of about twenty prominent meteorologists from
both institutions.
3. Climatology
Since ancient times experience has taugth the man how useful it is to un-
derstand weather and climate in the region and in the adjacent provinces.
Written records exist on that subject since before antique times. Among our
regions the Adriatic zone was of the greatest interest due to the sailing
routes. Therefore, Adriatic climate descriptions exist not only by foreign but
also by domestic scientists, as for example by Kotruljevi} (15th century),
Lu~i} (17th century), Lovri} (18th century) and Seljan (19th century). All
such records were made on the basis of observation and experience. Since the
middle of the 19th century, endorsement of climate studies with instrumen-
tal data measurement begins (Carara, 1846; Petter, 1857), and only in the
last quarter of the 19th century the first climate reviews based exclusively on
meteorological measurements are published (Hara~i} 1886; Mohorovi~i}
1889; [ega 1899). At the same time Austrian meteorologists studied exten-
sively the climate of our regions, but this is not discussed here (Hann, 1879,
1886; Raulin, 1874).
More than 200 papers have been published in the field of climatology.
There is almost no active meteorologist who did not publish a climatological
paper. In addition to meteorologists, other experts also treat and use climato-
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logical data – geographers, agronomists and forest experts, physicians and
power engineers (Gavazzi-Franovi}, 1888; Gavazzi, 1893; [egota, 1967;
Tomi} et al., 1995; Bertovi}, 1980; Trauner, 1961; Po`ar, 1988).
Papers on climatology may primarily be divided into those which treat the
climate of particular locations or the climate of defined regions (also of coun-
tries and wider), and those that treat particular meteorological elements.
Up to the World War I climate presentations were compiled for ten places
in Croatia: Bjelovar, Gospi}, Hvar, Karlovac, Kri`evci, Mali Lo{inj, Osijek,
Pula, Vinkovci and Zagreb. These are not up to the level of contemporary
work, neither in length of data series, nor by the count of items covered, and
contain hardly any physical explanation of the facts established. Such papers
were written by the observers themselves, who were usually high school
teachers. To date, collected data of all meteorological stations in Croatia have
been processed and published, and for many stations climate reviews have
been produced. Notably many have been made for Adriatic locations, as for
example for Dubrovnik (B. Penzar, 1989), Hvar (Makjani} and Volari}, 1979),
Rab (Sliep~evi}, 1960), Cres and Lo{inj (Pand`i} et al., 1993), Zadar (Kraljev
et al., 1995), Neretva Estuary (Filip~i}, 1989), Rijeka and Split (B. Penzar,
1976), Vis (V. Vu~eti} and M. Vu~eti} 1995). In the interior of the country
many sites have also their climate conditions published, as for example Za-
greb (Mohorovi~i}, 1897; Goldberg, 1931; Kirigin, 1957a; B. Penzar, 1957,
1976; Makjani} et al., 1977; Luk{i}, 1984; Gaji}-^apka and ^apka, 1985),
Medvednica (Kirigin B., 1963), Sisak (Lisac and Heric-Neki} 1995), Viro-
vitica (I. Penzar and Grisogono, 1986) Klenovnik (Kova~evi}, 1939), Osijek
(B. Penzar, 1976b). In some papers, other geophysical data are described in
addition to climate, as for example in the one for Prekodravlje (I. Penzar and
B. Penzar, 1994). For the whole Adriatic region the climate was presented by
Duplan~i} (1959) and Makjani} (1976), for the karst region by Maksi} (1963),
and [kreb et al. produced the »Climate of Croatia« in 1942. That is presently
the sole domestic publication of such category. The climate atlas contains
chosen maps with the distribution of meteorological elements in Croatia (Ki-
rigin, 1977), and a comprehensive cartography presentation of climate even
wider than Croatia is incorporated in the »SFRY Climate Atlas«, which was
produced with the participation of numerous climatologists from Zagreb too.
Among the distinct climate elements, precipitation has been investigated
most often in this country. Special attention has been given to it by Moho-
rovi~i} (1897) and [kreb (1912, 1929b, 1930), and Margeti} (1942) in the »Cli-
mate of Croatia«. Particular features of the precipitation regime were studied
by many other authors. We only mention the study on maximum daily
amounts of precipitation linked to prevailing winds (Ple{ko, 1972; Zaninovi},
1987), on position and causes of extremes in the yearly precipitation course
in Croatia (B. Penzar and I. Penzar 1979/80, 1981), on the occurrence of
muddy rain (Lisac, 1973), on the distribution of hail (Gaji}-^apka and Zani-
novi} 1993a), on pollution of rainwater (Volari} et al., 1975), on the snow
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cover (Kirigin, 1957, 1957a), on drought indices (B. Penzar, 1976a), and on
variability of precipitation amounts papers of J. Juras (1994, 1997) are un-
avoidable. In addition to precipitation, there are many studies on the wind,
but that is covered in another section of this paper. Further follow data on air
temperature (Ga~i}, 1976; Kova~evi}, 1942; Milkovi}, 1981; Sliep~evi}, 1959).
Papers on atmospheric pressure were written by Filip~i} (1991), Lon~ar et al.
(1994a), Makjani} (1950), Obuljen (1942), B. Penzar (1977) and Volari}
(1985), and on humidity by Gili} (1918, 1919).
Investigation on the climate fluctuations in Croatia were initiated by
Goldberg (1953, 1954), and continued by Gaji}-^apka (1982, 1990, 1994) to-
gether with Zaninovi} (1993, 1995, 1996), Juras (1985), B. Penzar and I. Pen-
zar together with Volari} (1967) and subsequently with Juras and Marki
(1992). Studies on the same subject were performed by [inik (1981b, 1985)
together with Marki (1996), and Sijerkovi} and Pand`i} (1991). Recently a
special world program was established for observation of the warming trend
and weather and climate fluctuation. Croatian Meteorological and Hydrologi-
cal Service participates in it too. The distribution of climate types in Croatia
was elaborated already by [kreb and Goldberg (1942) in the »Climate of
Croatia«. Later, other classifications were compiled, and the most recent one
is by Volari} et al. (1994). With respect to climate fluctuations and available
data, as well as to the station network density, particular classifications dif-
fer somewhat between one another. According to the latest study, there are
20 variants of the Koeppen's climate classification in Croatia.
Generally it can be noted that climate descriptions were initially based
on simple statistical analyses of measured data, but with time climate analy-
ses and treatment became more complex and reliable. In addition to that, in-
vestigations increasingly respect terrain features, global planetary circula-
tion, synoptic weather surveys, as well as surface and upper air weather
maps. Other dynamic approaches are applied to research (Pand`i} and
Kisegi, 1990; Pand`i} et al., 1992; B. Penzar, 1974). The association of
weather types with climate also has its place among such methods
(Kova~evi}, 1940; B. Penzar, 1963), as well as human comfort feeling in vari-
ous climates (B. Penzar, 1974a; Zaninovi}, 1990).
4. Meteorological instruments, measurements and basic
data processing
Right from the start of the domestic service and network introduction,
Croatian meteorology principals established strict inspection of the instru-
mentation and even stricter checking and verification of the measured data.
They also critically accepted new statistical processing methods and re-
evaluated their physical justification for application in meteorology and geo-
physics in general. We find numerous proofs of that in observation manuals
and discussions which were published in domestic and international periodi-
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cals. Let us remember only the note by A. Mohorovi~i} to all observers in the
year 1902 when the state government of Croatia and Slavonia entrusted him
to manage the meteorological stations network. In that note he writes
»...Whoever receives this moral duty to record something, let him either rec-
ord it properly or not write at all. Better nothing than improper. …«
In order to ensure the validity of measured data Mohorovi~i} checked
those himself, and also established an instrument inspection laboratory. He
devoted particular attention to the perfection of barometers, so he calibrated
them regularly. His successor [kreb published scientific and expert dis-
courses for 20 years (from 1927 to 1947), in which he very critically judged
the use of particular criteria, for example by Cornusch ([kreb, 1927), and of
wind processing formulae [kreb (1927a), also on the vapour pressure mean
([kreb, 1929), the meanof other elements ([kreb, 1927b) or on the mean in
general ([kreb, 1931, 1939). He also supplied the theoretical explanation of
the principle of operation of the Sprung-Fuess barograph in 1932. Goldberg
(1930) also discussed the climatological mean, as well as the heliograph er-
rors due to its inferior sensitivity to weak morning and evening sunshine
(Goldberg, 1933). Maksi} (1949a) criticized the reliability of humidity meas-
urements using the psychrometer. He gave a new contribution to the hygro-
graph theory in 1955 and the theory and implementation of psychrometric
tables (Maksi}, 1953a). Kirigin (1959) contributed to the reliability of precipi-
tation measurement in the mountainous region. Poje (1987) reflects on re-
mote research in meteorology. The practical methods for the critical inspec-
tion and objective analysis of data were also elaborated by Brankovi} (1980).
It is interesting to note that already in the 16th century, within the zone
of Croatia, doctor S. Santoro from Kopar, measured Bura gusts, and the tem-
perature and humidity of air exhaled by patients in 1625. He produced the
instruments for that purpose by himself.
Automatic meteorological stations are recently being deployed in our
country too. Remote measurements have become irreplaceable. Storage of
data on computer readable media, data processing and communication are
crucial. Instead of publishing yearbooks Internet is used nowadays. Some
electronic meteorological instrument were constructed as well.
5. Solar radiation, insolation and illumination
Research efforts in the solar influence domain appear relatively late be-
cause heliographic and actinometric measurements commenced significantly
after other meteorological measurements.
J. Goldberg (1933a) initiated the study of sunshine duration. Untill now
about fifteen papers have been published in this field of research. They deal
with the characteristics of sunshine duration in particular locations and for
the whole Croatian territory. Various probabilities have been established for
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the duration and interruption of insolation (I. Penzar and B. Penzar, 1979, B.
Penzar, 1980). Statistical functions of frequency distribution for the daily
and monthly radiation values (I. Penzar and B. Penzar, 1984b), and the char-
acteristics of U and J distributions (I. Penzar and B. Penzar 1986) were dis-
cussed. The cause of spring sunshine reduction in our climates has been
clarified (I. Penzar and B. Penzar 1984c, B. Penzar and I. Penzar 1985,), as
well as the insolation reduction in urban locations (Juras and Penzar, 1987).
Empirical relations were derived for the stochastic link between the sun-
shine duration and cloudiness as well as insolation and global radiation (I.
Penzar, 1959, 1961). An atlas of sunrise and sunset was produced, for the
greater area of Croatia, and also the greatest possible sunshine duration val-
ues were calculated (I. Penzar, 1974). Actual insolation duration distribu-
tions based on measurements were also prepared (Poje et al., 1984; Vukov,
1972).
Croatian meteorologists have started to study solar radiation from the
year 1959. Recently, other experts have joined the application of solar energy
– for example physicists (N. Urli, P. Kuli{i}, J. Vuletin), power engineers (I.
Kolin, A. Mihali}-Bogdani}, H. Po`ar), architects (Lj. Mi{eti}) and others. A
total of 40 papers were published. Some of them contain descriptions of
physical and meteorological conditions for the passage of solar energy
through the atmosphere above Croatia (Barbaro et al., 1988; Lisac, 1967; I.
Penzar, 1966). Others present extraterrestrial value (I. Penzar 1982), extinc-
tion of radiation in Rayleigh's and in the real atmosphere is discussed (I.
Penzar and B. Penzar, 1984a; I. Penzar, 1977), and the spatial distribution of
irradiated energy based on measurement and estimation (B. Penzar and I.
Penzar 1960; @ibrat and Gaji}-^apka, 1986). Deterministic and statistical
methods of local radiation process modeling were elaborated (I. Penzar and
B. Penzar 1991), as well as separation methods of global radiation into the
direct and diffuse component onto a plane inclined and oriented in any way
(I. Penzar in B. Penzar et al., 1996), The daily amount of radiation onto the
most probable radiation course during the day was discussed by Marki and
Penzar (1994). The global radiation energy structure for certain energy
thresholds has been examined (Penzar and @ic, 1987), as well as the portion
of the photosynthetic active radiation (I. Penzar and. B. Penzar, 1984). All
data on solar energy are prepared for practical use (Kuli{i}, 1991; B. Penzar
et al., 1996).
Natural illumination has been investigated very inadequately so far. Re-
sults were published in only three papers. In the first of those (B. Penzar,
1967) variations of dispersed light measured during the total eclipse of the
Sun are considered in order to attain the link between the illumination and
the shaded part of the photosphere. In the study by Penzar and Marki (1992)
a daily illumination course assessment method was elaborated for clear sky
and the results of such an assessment are discussed. Also, a practical method
was elaborated for daylight façade and windows illumination estimation,
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which is used to establish geometric estimates of shades, lateral protrusions
by the windows and canopies on walls for the protection from direct illumina-
tion of terraces, balconies and rooms at the time of the greatest daytime heat
(Penzar and Marki, 1996).
6. Numerical modeling of atmospheric processes
The development of electronics has in recent decades led to the manufac-
ture of fast and available computers, so their use reached full utilization also
in the meteorological research, not only in processing and analysis of the nu-
merous measured data, but also in development of mathematical models
which use computers to give answers to many questions. Not all of our
authors and all of their models produced so far are listed here. Some of them
are mentioned in other parts of this review, for example in sections on the
planetary boundary layer, the atmosphere-sea interaction or weather fore-
casting. Here, we only mention the work performed on modeling of flows
(Makjani}, 1963, 1966; Ivan~an-Picek, 1986; Mursch-Radlgruber and Ko-
va~i}, 1990; V. Vu~eti} and Baji}, 1994), of transport of polluting substances
([inik et al., 1983), of numeric simulation of Adriatic cyclones (Brzovi} and
Jur~ec, 1997), of local climate modeling of temperature and cloudiness inter-
action ([inik, 1992), of thermal comfort (Zaninovi}, 1983), of wind induced
sea currents (Kuzmi} and Orli}, 1985), of yearly uncertainty of the summer
monsoon onset (Palmen et al., 1992) and others (Juras, 1989, 1990).
7. Analysis and forecasting of weather
We find primary scientific research of weather phenomena in the work by
Mohorovi~i} on a tornado near Novska (1893) and on a whirl wind near
^azma (1898). In the period after the Second World War research of extreme
meteorological phenomena included the occurrence of a spout (Poje, 1957;
Tuti{ and Sijerkovi}, 1985; Ivan~an-Picek et al., 1995) and also of very strong
wind, primary Bura and Jugo. Meteorological and Hydrological Service pub-
lishes the results of research on extraordinary meteorological or hydrological
situations within the area of Croatia regularly for the last 20 years in a spe-
cial edition, where these situations are treated from various points of view –
synoptical, climatological, bio-meteorological, ecological, agricultural, etc.
Although the application of air mass analysis has recently lost much in
significance, it is worth to point out two papers from the years 1948 and 1952
by Verni} who determined the characteristics of air masses and their applica-
tion in synoptic analysis. Maksi} (1951) contributed his part to the theory
and application of gradient wind and the types of gradient flows were also es-
tablished (Lon~ar, 1980). Analysis of baric systems in the wider area sur-
rounding our country was the object of research of a number of meteorolo-
8 I. PENZAR AND D. POJE: REVIEW OF METEOROLOGICAL RESEARCH IN CROATIA
gists (^atlak and B. Penzar, 1977; Jur~ec, 1980; ^apka, 1982; Baji}, 1982).
The possibility of correlation of various weather states to definite weather
types is shown already by Marki (1950), and then by Modri} (1958), B. Pen-
zar (1963) and with the utilization of spectral analysis also by [inik (1972).
Based on the classification of weather types by D. Poje, which has a founda-
tion in the ground level air pressure distribution above Croatia, and which is
being performed by the Meteorological and Hydrological Service already for
more than 30 years, a statistical analysis was produced of the 20-year
weather type calendar for the interior of Croatia, resulting in grouping of
these types into 5 categories: radiation, precipitation, wind and advection re-
gime from SE and NW directions. These weather types were applied in ecol-
ogy research. Ivan~an-Picek (1982) investigated the dependence of the
monthly mean air temperature in Zagreb on the macro-weather situation.
Croatian meteorologists devoted a great deal of attention to flow analysis
and air flow simulation near ground: 11 papers have been published since
the year 1981, of which we only mention the review of two numeric methods
for the simulation of flow in orographically complex conditions, and which re-
spect the influence of orography, friction and warming up (Baji}, 1993;
Ivan~an-Picek, 1986 and Ivan~an-Picek and Tuti{, 1995). Tuti{ (1992) exam-
ined wind lee waves and Grubi{i} (1997) studied a three-dimensional flow
model behind an obstruction.
Meso-meteorological weather analyses above certain parts of Croatia
were also subject of research by Croatian meteorologists (Gelo, 1985;
Sijerkovi}, 1981), particularly in association with a powerful development of
meso-scale cyclones above the Adria (Tuti{ et al., 1992). This analysis indi-
cated that extensive quantities of precipitation are principally caused in pro-
cesses of sub-synoptic scale which may not be detected by standard synoptic
analyses. The influence of low and high pressure centers on the appearance
of precipitation in our regions has been investigated also in relation to gen-
eral circulation anomalies (Jur~ec and Papi{ta, 1978; Pand`i} et al., 1992).
Meteorologists in Croatia have been active in new numeric model devel-
opment for weather forecasting already since the mid-seventies. This activity
begins foremost with the production of a weather forecast model for a limited
area (Jur~ec et al., 1978), followed by a meso-meteorological precipitation
forecast model in developed orography (Gelo, 1988). Glasnovi} (1983) builds a
diagnostic isentropic model for the investigation of atmosphere's vertical
structure, which is also applied in other countries and which opened a wide
cooperation with meteorologists in Austria, Hungary and France. Bilinski
(1948a) was the first to tackle the theoretical and practical problems of
weather forecasting, and recently it was Brankovi} (1990), who examined the
influence of vertical resolution in a prognostic model for a limited region, pro-
posed diverse methods of critical inspection and objective analysis of mete-
orological data, specifically of transformed isentropic coordinates, diagnosis
of atmospheric general circulation and also weather outlook based on the
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European Center For Medium Range Weather Forecast model. It is worth to
add that Jur~ec (1981) and Glasnovi} (1995) considered theoretical problems
of energy transformation in the atmosphere.
Croatian meteorologists also treated methods of forecasting of particular
meteorological elements: frost (I. Penzar, 1957), precipitation in Gorski Ko-
tar (Poje, 1971), various methods of instability forecasting (Lon~ar, 1969),
minimal temperature (Belamari} and Kisegi, 1981), very short-term air tem-
perature forecasting (^apka and Rebac, 1990) and objective snow-fall fore-
casting (Kisegi, 1981). Research also encompassed methods for weather fore-
cast successibility (Sijerkovi} and Kisegi, 1994) as well as the forecast of
visibility at airports (Nikoli}, 1985).
For the sake of completeness, we add that the renown pioneer of Euro-
pean and Croatian science Herman Dalmatin (around 1110 – Feb. 26, 1154),
in his volume »Liber imbrium« (book of rains), provides general indications
which may serve as a foundation for longer or shorter weather forecasts on
rains and showers, for precipitation prediction throughout the year, and also
mentions the influence of lunar phases on the weather. Herman puts forth
general astrology rules on weather forecasting.
Since the early seventies meteorological satellites get an ever increasing
role in regular and research aspects of weather forecasting. In our country
problems associated with digital processing of satellite images were treated
first by Lipov{}ak (1984), and subsequently those on automatic cloud classifi-
cation (Lipov{}ak, 1989). Most recently, satellite images are used extensively
for weather forecasting, and research is performed related to the analysis of
frontogenesis and frontolysis with the help of a Q-vector combined with satel-
lite pictures (Strelec et al., 1997).
8. Planetary layer and diffusion of air pollutants
Since the seventies of the 20th century, papers on processes in the plane-
tary boundary layer are published more frequently. Related to those are
studies of pollution substance spreading through that layer. Such research is
important not only from the meteorological, but also from the ecological per-
spective.
In about fifty papers from that domain published so far, first investiga-
tions concern gases diffusion in various conditions (Grisogno, 1990, 1995;
Lon~ar, 1978; [inik, 1981a; [inik and Lon~ar, 1987, 1990), occurrences of
turbulence and heat transfer (Kora~in et al., 1989; Grisogno et al., 1989),
night cooling of the ground layer (Grisogno and Keislar, 1992), surface tem-
perature inversions (Poje, 1971; [inik and Lon~ar, 1990a), the stability in
that layer (Cividini and [inik, 1987; Lon~ar, 1974; Mann and [inik, 1990). In
addition wave drag decline with height (Grisogno, 1995; Grisogono et al.,
1995), influence of topography on vertical wind profile (Jur~ec and Baji},
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1985), and also on the mixing layer depth (Lon~ar and [inik, 1984), and
available potential energy ([inik 1986) are investigated too.
In addition, analysis was performed of the air pollution by various sub-
stances (Lon~ar et al., 1985, 1994; [inik and Lon~ar, 1992), of cumulative
distribution of substance concentration (Gr~i} and [inik, 1984), and of air
pollution dependence on prevailing weather types (Lon~ar and [inik, 1992).
The Gaussian model is verified too (Lon~ar, 1988), and heavy gases diffusion
in air model is refined (Kora~in et al., 1985). Trajectories and dispersion of
diverse substances ejected into the atmosphere during the Chernobyl disas-
ter are also established (B. Penzar et al., 1987).
9. Eco-meteorology
Pollution of air and precipitation has been a research object of Croatian
meteorologists for a long time. Even though first precipitation chemistry
measurements were performed already in the fifties (Cindri}, 1960), signifi-
cant air pollution research is pursued in Zagreb only since the seventies (Bo-
lan~a et al., 1974). The extended precipitation and air chemistry measure-
ment station network in Croatia has facilitated the creation of a database for
the assessment of the precipitation chemical composition situation, using
which many studies have been done. Along with a general presentation of
precipitation chemistry measurement results (Poje, 1986a; Klai} and Lisac,
1988, 1989), data were also analyzed as measured on Zavi`an and in Zagreb
(Bajsi} 1982; [olji} et al. 1991), on Mali Lo{inj (Vidi~ et al., 1994), and along
the motorway with respect to influence on quality of subterranean water
(Vrhovac et al., 1986). Transport of sulfur dioxide to large distances in Croa-
tia and Slovenia was also studied (Klai}, 1996), as well as the trajectory
analysis methods (Baji}, 1997), and a ground level concentration calculation
method ([inik, 1981).
Changes in the ozonosphere have increased interest for the content of
ozone also in the lower atmospheric layers: along with the »discovery« of old
data on ozone in Zagreb from the end of the previous century (Lisac, 1991),
measurements of tropospheric ozone in Croatia were analyzed too (Cvita{ et
al., 1995).
10. Wind
Croatian meteorologists dedicated much time and effort to the research
of wind. Basic facts on wind are included in the general review on wind and
air pressure above Yugoslavia (B. Penzar, 1977), and additionally the charac-
teristics of maximum wind velocities and wind persistence were determined
above the territory of Croatia (Poje and Hrabak, 1982; Poje, 1985, 1992).
Classical wind roses were also analyzed in a new way (Lisac, 1994). Local
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winds in the Adriatic region and in the interior were also studied: sea breeze
and Bura (Makjani}, 1959a), land and sea breeze on Bra~, Mljet and Kornati
(Luk{i}, 1997), wind in Split (Stipanovi} and Brozin~evi}, 1927; Poje, 1981;
Tro{i}, 1985) and Zagreb (Poje, 1982; Lisac, 1985; Jur~ec, 1985), daily peri-
odic winds in Senj (Luk{i}, 1989), as well as Bura and Burin in Split (Poje,
1995). Detailed measurements of Bura were also performed on the bridge to
the island Krk (Poje and Kora~in, 1982; Poje, 1986).
With respect to the significance and proportions of the occurrence of
storm winds Bura and Jugo on our Adriatic coast, it is not surprising that so
far, most research ensued on theoretical and phenomenological characteris-
tics of these winds (more than 25 papers). Here we can single only some of
these papers. After the Bura vertical profile analysis in Split (Poje, 1962) and
the work on the basic properties of Bura, Jugo and Etesia by Makjani} (1978)
as well as results of the Adriatic Bura research by Japanese meteorologists
and during the ALPEX period, the research focus shifts to theoretical inter-
pretations of Bura occurrence, particularly with respect to objective determi-
nation of Bura's layer height and application of Smith's hydraulic theory to
Bura in Adriatic (Jur~ec and Glasnovi}, 1991). It has been shown that two-
dimensional hydraulic theory, as one of strong surface level lee wind mecha-
nisms, may partially explain the occurrence of gale force Bura in Adria.
Three-dimensional analysis of cases with strong Bura in Adria, has indicated
the necessity of considering wider area, as well as that differences in sustain-
ing strong Bura in north and middle Adriatic exist for situations with strong
NW upper winds and a shallow Bura layer (Vu~eti}, 1993). Understanding of
statistical properties of Bura in Adriatic has been improved by results of
Baji} (1989) and Brozovi} (1994). Stormy Jugo research by Jur~ec et al.
(1996) have shown that before strong Jugo begins, a meso-cyclone forms in
northern Adriatic, which can not be discovered by usual synoptic analysis.
By introducing aerology measurements into Croatia in the mid-fifties,
free atmosphere properties research became feasible. Very strong winds
above our country and the influence of topography on the wind regime were
examined (Poje, 1969, 1974), as well as lower troposphere structure based on
measurements in Zagreb and Pula in the ALPEX period (Jur~ec, 1986). Tur-
bulence in clear air is most important for air traffic, so that phenomenon and
its prediction prospects have been studied in our region too (Stankovi},
1986).
Wind energy utilization prospects have been investigated for the whole
Croatian territory and were found to be most favorable in the northern and
central Adria (Poje and Cividini, 1988). Within the Middle-European initia-
tive framework in meteorology, Croatian meteorologists investigated the
wind energy potential for the Middle-European atlas in 9 selected locations
according to the joint WASP program. The method applied in this program
respects the station environment influence on wind measurement and is the
basis of the »European wind atlas«. It has also been shown that in locations
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with emphasized Bura, the adaptation to the customary Weibull's distribution,
does not give realistic results to measured wind frequency data (Poje 1997).
11. Atmospheric moisture
There are only a few studies on atmospheric moisture research in our
country. Those which pertain to measurement topics are discussed in the in-
strumentation section, those significant for climatology in the climate sec-
tion; here we mention only those which consider moisture independent of
other meteorological variables. Maksi} (1953) studies synoptic situations
with low humidity, Goldberg (1936) investigates theoretical requirements for
water vapor condensation, and Maksi} (1949) examines the reduced wet bulb
temperature and its utilization.
12. Traffic meteorology
Although meteorological data are important for the safety of road, water
and air traffic, there are still comparatively few scientific and expert studies
on that topic. Among the authors which were so far engaged with it, let us
mention Gelo (1994, 1996), Makjani} (1959), Stankovi} (1986), Gaji}-^apka
and Zaninovi} (1991, 1994), Sijerkovi} et al. (1992), @ibrat and Dvornik
(1995) and Tuti{ (1997). The work of Makjani} may serve as an example for
what kind of climate data an airport study must contain, and discussions by
Stankovi} give information on turbulence in clear air and its consequences
for air traffic. Sijerkovi} et al. debate meteorological traffic safety,
Gaji}-^apka and Zaninovi} address meteorological assistance for highway
design and minimum surface temperature forecasts, while @ibrat and Dvor-
nik discuss the need for systematic weather monitoring for road traffic
safety. Air traffic meteorology is treated in the scripta by Tuti{ and a compre-
hensive meteorology discourse for all kinds of traffic is presented in books by
Gelo. The safety of sea travel depends on weather conditions at the sea, pri-
marily on winds. Numerous papers concerning that subject are mentioned in
other chapters of this review as for example on climatology, naval meteorol-
ogy, winds, analysis and forecasting of weather etc., so these should be
looked up there.
13. Agricultural and forestry meteorology
At the agriculture and forestry faculties in Croatia, meteorology was lec-
tured right from their establishment in the year 1860. The meteorological ob-
servatory commenced its operation in 1853. in the chambers of the Agricul-
tural Society of Croatia and Slavonia at the address 18 Opati~ka Street in
Zagreb. Cooperation between these professions has continued to this day. It
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is evident in many ways, as for example in that meteorologists lecture at the
Faculties of Agriculture, and within the organization of the Meteorological
and Hydrological Service (DHMZ) there is an Agrometeorological depart-
ment which controls its own station network and monitors weather influence
on the flora. Such teamwork has generated numerous research studies on the
part of meteorologists as well as on the part of agronomists.
In published papers soil temperature is considered by Butorac (1963),
Kau~i} (1985), I. Penzar (1971, 1978), snow cover by Kirigin (1957, 1957a)
and Vukov (1964), frost and low temperature protection by Cindri} (1956), I.
Penzar (1957), and [iki} (1956), weather conditions in some anomalous peri-
ods due to adverse consequences for vegetation by Capar and Kau~i} (1984),
Kau~i} (1984) and Vajda (1947), precipitation conditions and dryness by Cin-
dri} (1960), Gra~anin (1950), I. Penzar and B. Penzar (1976, 1978). Related
studies on erosion (Racz et al., 1993), irrigation (Romi} et al., 1994) and
evapotranspiration (M. Vu~eti} and V. Vu~eti}, 1994, 1996a) were also pub-
lished. Relations between weather conditions and crop are explored too
([iki}, 1960). Influence of weather on particular plant development phases
was studied by Peji} et al. (1997), and of climate on vegetation by Bertovi}
(1975). Phenology attributes of particular regions are explored (M. Vu~eti}
and V. Vu~eti}, 1992a, 1996) as well as agro-climate conditions (Bertovi},
1974; Jugo, 1958; Maksi} et al., 1968). A group of papers related to the dan-
ger and break out of forest fires were published by Dimitrov and Jur~ec
(1985) and M. Vu~eti} (1988, 1992). It should be emphasized that the Mete-
orological and Hydrological Service has organized a special service for fire
hazard prognosis in the coastal region during the summer season, and for
crop protection from hail in the lowlands region. Hail defense is active during
the vegetation period.
14. Hail defense
Earliest organized hail defense in Croatia was pursued by bishop Vrho-
vac in the year 1824. by installing lightning rods into vineyards at Vugrovac
near Zagreb, in order to facilitate discharge of electricity from storm clouds.
According to contemporary belief it was considered that hail does not descend
if the cloud is not electrically charged. It was however, not yet known at the
time that generation of electric charges is a result of the freezing process in
the cloud. By discovering artificial nuclei on which cloud droplets freeze and
by refining methods of introducing such nuclei into a cloud using rockets, by
generating ice-forming nuclei smoke from furnaces on the ground, and also
by seeding from airplanes, a routine hail defense evolved in the world, and
also in Croatia since the sixties.
Meteorologists who engage in hail defense report on their work and on
related topics during various professional gatherings in the country and
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abroad. Presentations of particular situations are offered, motion of storm
clouds is described, as well as the influence of topography obstacles on cloud
trajectories. Radar network is refined and active substances efficiency exam-
ined, as well as the Cb cloud structure. Authors of such expert studies are D.
Bi`i}, D. Peti, Z. Gerber, B. Gelo, V. Horvat, I. Huzjak, T. Kova~i}, F. Mar-
geti}, M. Matvijev, D. Nikoli}, D. Po~akal and others.
15. Biometeorology
Research of influence of weather conditions on human health and sensa-
tion started in Croatia in the late fifties when the first published paper by
Dr. Trauner on health resorts and climate of those locations stems (Trauner,
1953, 1959) appeared. Already in the 16th century, physician and cosmogra-
pher A. \ura{evi} wrote about curing of patients born in the climate of Du-
brovnik. Opinions exist that the 15th century physician Juraj I{pani} (Geor-
gio Ispano) is the author of that manuscript. Since the mid-sixties, research
of weather influence on certain illnesses starts at the Meteorological and Hy-
drological Service, in cooperation with physicians. Focus of research was ini-
tially on pulmonary embolia (Han~evi} et al., 1965), ulcus perforation
(Han~evi} et al., 1972), and since the start of the eighties on dependence of
infarctus myocardi and cerebrovascular insult on weather conditions (Ple{ko
et al., 1983, 1983a, 1991). To that end, field research was pursued with larger
groups of heart condition patients (Ple{ko and Grahovac, 1978; Ple{ko et al.,
1991; Zaninovi} et al., 1992). Results were also published of research into
weather factor dependence of suicide incidents and bronchial asthma in chil-
dren (Ple{ko, 1985, 1994). Further research fields within human biometeo-
rology, embraced primarily investigations related to the cooling index (V. Sti-
pan~i}, 1968; B. Penzar, 1974a), and later since the early eighties, topics
related to bioclimate characteristics (Zaninovi}, 1983), the biometeorological
index of comfort sensation, for which wind speed was introduced as an inno-
vation, and a new scale produced for that index. Presentations of bioclimate
for some cities in Croatia were done using that scale as well as regular
monthly reviews in the »Ekobilten« of DHMZ (Ple{ko et al., 1973; Ple{ko,
1983, 1985; Zaninovi}, 1992). Let us add that through medical professional
publications, basic weather and climate factors were interpreted in relation
to health (Ple{ko, 1981), tourism (Ple{ko, 1988), health tourism (Ple{ko,
1989, 1996) and in a broader sense to atmospheric stability significance as a
biotropic factor (Ple{ko, 1992).
16. Atmosphere-sea interaction
The effect of the atmosphere on the Adriatic Sea was discussed in our
country by Ga~i} et al. (1990), Kasumovi} (1958, 1959, 1961), Karabeg and
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Orli} (1982), Kuzmi} et al. (1985), Mal~i} and Orli} (1993), Orli} (1983, 1984,
1995), Orli} and Jefti} (1981), Orli} and Kuzmi} (1985), Orli} and Pasari}
(1994), Pasari} and Orli} (1992, 1997) and B. Penzar et al. (1980).
Our meteorologists also published papers on research at seas outside
Adriatic (Enger and Grisogono, 1997; Palmen and Brankovi}, 1989; Smed-
man et al., 1997).
Fair amount of discussion was also dedicated to the effect of the sea on
the atmosphere, mostly regarding coastal air circulation, but that is referred
to in the chapter on the wind.
17. Atmospheric thermodynamics
Papers on dynamic and thermal processes in the atmosphere are not
separately defined. However, there are some which best fit this group by
their content. Those are the ones describing thermodynamic properties of air
masses (Verni}, 1952), dynamic instability in the troposphere (Labovi},
1965), dynamic processes in Cb (Bilinski, 1948), and hydrodynamic effects on
rotation of solid bodies in fluid (Kempni, 1941).
18. Atmospheric electricity
Investigation of the planetary electric field in Croatia is not systemati-
cally performed. Among the meteorologists, only B. Volari} engaged in that
domain and published two papers. In the first she elaborated the lightning
manifestations in Zagreb (B. Peko-Ka~i}, 1955), and in the other, variations
of the Earth's electric field intensity during the total eclipse of the Sun on
February 15, 1961 (Volari}, 1967).
19. Research within the framework of science-research projects
The organized science-research work was performed at the Geophysical
Institute since the very beginning of fundamental and exact research of the
atmosphere, litosphere and hydrosphere, astronomy and astrophysics, and
also geodesy, and that means since 1964. There were numerous projects, as
for example research of weather and climate, radiation balance, hygric condi-
tions, physical structure and climate properties of winds in Adriatic, meteor-
ology preconditions for solar energy usage, recent climate instabilities, inter-
action of the atmosphere and the sea, physical processes in the atmosphere
and the sea, physical foundation of atmospheric processes in Croatia and
alike. Individuals have also participated in other scientific endeavors either
at the Institute, or in other institutions. The result of such research has be-
come apparent in an increase of scientific paper production, in ever more fre-
quent participation at domestic and international conferences, in publishing
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of presented reports mostly »in extenso« within the related proceedings, as
well as in establishing new professional ties and joining numerous interdisci-
plinary research assignments. Part of the financial support has been in-
vested in acquiring of foreign professional periodicals, books and textbooks.
Some funds have been spent on the new instrumental equipment, and for the
maintenance of existing ones and for the replenishment of consumable mate-
rial. Authors rewards were more than symbolic.
Scientific research in meteorology subjects has been pursued since the
late sixties at the Meteorological and Hydrological Service, principally within
the framework of science-research projects partially financed by the Science
SIZ and Science Ministry. In the year 1968 a science-research unit was
formed within the Institute, which was entered, at the beginning of the year
1970, into the institutions register of the former Republic Council For Scien-
tific Work (since the year 1976 it is the Meteorology Research Center of the
Hydrometeorological Institute). With the establishment of a postgraduate
curriculum at the Geophysical Institute, conditions were created for further
scientific education of meteorologists, so in the last 37 years the scientific
grades Master of Science and Doctor of Physical Sciences were awarded to a
significant number of meteorologists who were anxious to perform scientific
work or develop their expertise in meteorology. Although State financing of
scientific projects never was such as to provide a solid material base for op-
eration or acquisition of suitable equipment for scientific research, the as-
sembling of meteorologists into research teams nevertheless resulted in a
large number of scientific papers of which some attained international sig-
nificance.
In the interval 1972–1975 a total of three projects were funded (»Energy
Balance of Ground Layer Atmosphere«, »Meteorology Forecast of Dry Peri-
ods«, »Hydrological Prognosis of Low Waters«). For the interval 1976–1980
we note five projects as follows: »Investigation of Weather and Climate above
the Area of SR Croatia«, »Numeric Weather Forecasting«, »Space-Time Cli-
mate Variations«, »Wind Regime in SR Croatia«, »Distribution of Coarse-
dispersed Particles«, and in the year interval 1981–1985 the following proj-
ects were active: »Research and Development of Solar Energy Utilization«,
»Atmosphere and Air Pollution Exploration«, »Exploration, Utilization and
Advancement of Adriatic Sea« (subproject »Weather And Climate Character-
istics of the Adriatic Region«), »Emergence and Progression of Frequent De-
generative, Chronic and Tumor Diseases«. In the interval 1986–1990 the
number of projects which involved meteorologists rose to seven, namely:
»New Energy Sources« (subproject »Wind Energy«), »Geophysics« (project ob-
jective »Physical Foundations of Weather and Climate«), »People's Defense
and Social Self-protection« (subproject »Meteorology and Hydrology Elemen-
tary Disasters«), »Environment Ecology Research and Environmental Pro-
tection« (subprojects »Exploration and Environmental Protection of the Con-
tinental Zone of SR Croatia« and »Exploration and Protection of Adriatic«),
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»Research of Chronic and Degenerative Disease Ethiopathogenesis as well as
Diagnostics and Cure Advancement« (task »Study of Meteorology Conditions
Influence on Cerebrovascular Ailment Appearance«). In the new Croatian
state in the years 1991–1995 meteorologists from the Institute participated
in eight projects. They are: »Observation of Croatian Climate within Global
Climate Change«, »Storms and Natural Catastrophes in Croatia«, »Explora-
tion of Wind Energy Potential«, »Atmospheric Processes and Air Quality«,
»Weather and Climate Influence on Human Health«, »Meteorological and
Hydrological Adverse Weather Conditions«, »Mesometeorological Process
Modeling », »Multi-lingual Geophysical Glossary«. In the most recent years
(1996–1998) Institute's meteorologists are involved in the projects »Long
Term Weather and Climate Forecasting at the Adriatic-Panonian Profile«
and »Multi-lingual Meteorological Glossary«. We point out that a certain
number of listed projects was carried out in cooperation with the scientists of
the Geophysical Institute.
Although meteorologists in Croatia participated with their studies at nu-
merous international conferences and symposia soon after the end of the Sec-
ond World War, their participation should be singled out at the Conferences
for Alpine and Carpathian Meteorology, one of which was hosted by Croatia.
Exchange of scientific observations and discoveries in such gatherings has
significantly contributed to the creation of numerous contacts with foreign
meteorologists and the presentation of Croatian meteorology in the world.
Meteorologists in Croatia gave their contribution to the realization of
large international projects of atmosphere research within the framework of
the »International Geophysical Year« (1957–1958), »International Quiet Sun
Year« (1964–1965), and the »Alpex« project in the year 1982, when numerous
and very extensive supplemental measurements and investigations of the at-
mosphere were performed on Croatian territory. Croatian meteorologists
participated also in the international project GARP/GATE in 1974, and the
research of Bura in Adriatic which was conducted in the early seventies by
Japanese meteorologists. We point out the international project »Bura in
Adriatic« (years 1987–1989), and in the year interval 1991–1994 the project
»Nature and Theory of Strong Stormy Buras«, both in cooperation with scien-
tists from USA and Slovenia. Within the framework of cooperation on the
project »Mid-European Meteorology Initiative«, participation ensues within
the framework of the project »Wind and Wind Potential in Middle Europe«,
where alongside Croatia, Austria, Czech Republic, Hungary, Slovakia and
Slovenia also participate. Since the middle of the year 1995 Croatian meteor-
ologists participate in the international project COST 75 which treats the ap-
plication of radars in meteorology and their networking. In the project to de-
velop meso-scale numerical models for weather forecasting »ALADIN«, which
France launched in the year 1990, Croatia participates actively in addition to
many European countries. Croatian meteorologists also cooperate in the
Meso-scale Alpine Program »MAP«, in which all the Alpine zone countries,
18 I. PENZAR AND D. POJE: REVIEW OF METEOROLOGICAL RESEARCH IN CROATIA
Canada and USA take part, and whose goal is the solution of numerous prob-
lems linked to weather and climate in the mountainous regions of Middle
Europe.
Respective project research results are published, as already mentioned,
at many international conferences and congresses as well as in the scientific
and professional periodicals. We have considered some of these papers in the
review of particular meteorological categories, because detailed description
of specific projects would cross the boundaries of this review. All studies on
meteorological research which were published in the years 1947–1976 are
listed in two »Meteorological Bibliographies of Yugoslavia«, and we hope that
such a Croatian »Meteorological Bibliography« for the period after the year
1976, will be produced in foreseeable time.
20. Other publishing activities
In addition to the mentioned activities, the Meteorological and Hydro-
logical Service regularly publishes, already through over 20 years, a special
publication with a presentation of extraordinary meteorological and hydro-
logical conditions in Croatia. Practically all structures of the Institute par-
ticipate in its production, from Climatology, Agro-meteorology, Synoptics,
Hydrology to Hail Defense. That publication presents case studies of specific
unusual weather phenomena and gives expert explanations on causes that
invoked the phenomenon. We find presentations of drought periods or the
ones with excess rainfall, and also with too high or too low temperatures in
particular years. Further, cases of summer thunderstorms with hail are de-
scribed, of winter gale winds Bura and Jugo at the sea, of weather conditions
during forest fires, of consequences of bad weather on crop and agriculture,
on moisture in the ground, on water levels, on biometeorology effects and
alike.
Except in the above-mentioned publication, meteorologists report on ex-
ceptional atmosphere occurrences also at scientific-professional gatherings
as for example those on adverse weather conditions, on waters, on health and
other (Sijerkovi}, 1985; ^apka and Sijerkovi}, 1995).
Further, measurement results were published in in-house publications of
the Geophysical and Hydrometeorological Institutes. These are various year-
books, reports, edited material for climate presentations, observation in-
structions, numerous studies and discourses, project descriptions and simi-
lar. Here, we shall refrain from presenting that material in detail.
Meteorologists published scientific and professional studies in the peri-
odicals of the Geophysical Institute, and also of the Hydrometeorological In-
stitute. The former were titled »Papers« and subsequently »Geofizika«, while
the DHMZ periodicals were titled »Papers« then just »Discussions« and in the
recently »Croatian Meteorological Journal«.
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We add that meteorologists have written numerous articles on meteorol-
ogy, climatology and meteorological instruments in encyclopedic and other
reference editions of the Lexicographical Institute (LZ) and elsewhere. Here
we denote the LZ General Encyclopedia, Encyclopedia of Yugoslavia, Nauti-
cal Encyclopedia, Technical Encyclopedia, Encyclopedia of Forestry, Encyclo-
pedia of Agriculture, LZ General Lexicon, Croatian Lexicon, Croatian Biogra-
phy Lexicon, Croatian Encyclopedia from 1939 to 1944, and the glossary
»Our Homeland« 1943.
Concluding remarks
Although the meteorology in Croatia started to evolve in the middle of
the nineteenth century, only a few individuals were engaged in research for
the first hundred years. Among them Mohorovi~i}, [kreb and Goldberg hold
pioneering places. After the beginning of the regular postgraduate study at
the Faculty of Science, University of Zagreb, the number of researchers in-
creased at both meteorological institutions i.e. at Geophysical Institute and
at the State Hydrometeorological Institute. Their research encompass nearly
all fields of meteorology, results are published primarily in domestic journals
and in recent times more and more in the international journals and in nu-
merous proceedings of scientific symposia. An ever increasing number of
University textbooks as well as some professional meteorological books are
being recently published. However, no complete bibliography of published
meteorological papers after the year 1987 has been made.
References
Baji}, A. (1982): Autumn anticyclones in the region of Croatia, Hydrometeorology, 4, 68–73.
Baji}, A. (1989): Severe bora on the northern Adriatic. Part I: Statistical analysis, Rasprave – Papers, RHMZ
24, 1–24.
Baji}, A. (1993): Wind field simulation in meteorological applications in Croatia, Rasprave (Papers), RHMZ,
28, 7–17.
Baji}, A. (1997): Air trajectories analysis for environmental applications, Annalen der Meteorologie, 35,
148–150.
Bajsi}, M. (1982): Ravnote`a koncentracije {tetnih primjesa u atmosferi. Rasprave RHMZ SRH, 17, 59–67.
Bakoti}, K.A. (1862): Pojavi iz prirode za pouku prostoga naroda. Zagreb, 207 pp.
Barbaro, S., G. Cannistraro, C. Giaconia, A.Orioli, I. Penzar, S.Nikolova (1988): A clear sky atmospheric model
valid for the Mediterranean zone. Solar and Wind Technology 5, 605–609.
Belamari}, G., M. Kisegi (1981): Statisti~ko-dinami~ka prognoza meteorolo{kih elemenata – prognoza mini-
malne temeprature za Zagreb, Publikacija RHMZ SRH, 69 pp.
Bertovi}, S. (1974): Klimatske karakteristike Broda na Kupi. Radovi [umarskog instituta 21, 9–14.
Bertovi}, S. (1975): Prilog poznavanju odnosa klime i vegetacije u Hrvatskoj. [umarski list 100, 182–183.
Bertovi}, S. (1980): Neke vegetacijske i klimatske zna~ajke lokaliteta u visokom gorju i sredogorju Alpsko-
dinarskog masiva.[umarski list 3–4, 99–116.
Bilinski, S. (1948): Prilog dinamici kumulonimbusa. Glasnik mat. fiz. i astr. II/3, 29–51.
Bilinski S. (1948a): O kineti~kim uvjetima frontogeneze, Radovi Geofizi~kog zavoda ser. 2 br. 2, 1–16.
Bolan~a, Z., Hrabak-Tumpa G., Katu{in Z., Lon~ar E., Ple{ko N., Poje D. (1974): Ovisnost zaga|enosti zraka u
Zagrebu o meteorolo{kim faktorima-Rasprave i prikazi RHMZ-SRH, 11, 98–102, 144–158.
20 I. PENZAR AND D. POJE: REVIEW OF METEOROLOGICAL RESEARCH IN CROATIA
Brankovi}, ^. (1978): The effect of vertical resolution in a limited area atmospheric model, 15. Int. Conference
on the Alpine Meteorology, 19–23. 9. 1979, 163–166.
Brankovi}, ^. (1980): Prilog metodama kriti~ke kontrole i objektivne analize meteorolo{kih podataka. Ras-
prave i prikazi HMZ 15, 3–22.
Brankovi}, ^., Wu G.X. (1985): General circulation diagnostic package, ECMWF Research Dept., Tech. Memo.
96, 35 pp.
Brankovi}, ^. (1990): Extended-range predictions with ECMWF models: Time-lagged ensemble forecasting, Q.
J. R. Meteor. Society, 116, 867–912.
Brzovi}, N. (1994): Olujna bura na Jadranu 1987–1993. Hrv. meteorolo{ki ~asopis, 29, 65–74.
Brzovi}, N., V. Jur~ec (1997): Numerical simulation of the Adriatic cyclone development. Geofizika 14, 29–46.
Buljan, M., M. Zore (1963): Oceanografija i pomorska meteorologija. Ribarska biblioteka 5, Rijeka, 320 pp.
Butorac, A. (1963): Toplinsko stanje tla i najkarakteristi~niji pragovi temperature tla za neka mjesta u glav-
nim poljoprivrednim rajonima Hrvatske. Agronom. glasnik 13, 892–899.
Capar, M., D. Kau~i} (1984): Oborinski i temperaturni re`im 1983. Poljoprivredne aktualnosti 3, 595–602.
Carara, F., 1846): La Dalmazia descritta. Zara. 142 pp.
Cindri}, @. (1956): Za{tita od kasnih poljoprivrednih mrazeva ki{enjem. Agronom. glasnik 6, 10–12.
Cindri}, @. (1960): Kemijski sastav oborina i njegova uloga u oboga}ivanju tla hranjivima. Agrohemija 2,
51–58.
Cividini, B., N. [inik (1987): Horizontalna varijacija stabilnosti atmosfere nad ravnicom. Rasprave 22, 51– 56.
Cvita{, T., Kezele N., Klasinc L., Lisac I. (1995): Tropospheric ozone measurements in Croatia, Pure and ap-
plied Chemistry, 67, 1450–1453.
^apka, B. (1982): Analiza jednog slu~aja Genovske ciklogeneze od 15.–16.6.1979., Zbornik meteor. i hidrol.
rad, 8, 13–22.
^apka B., Z. Rebac (1990): Metoda vrlo-kratkoro~ne prognoze temperature, Rasprave – Papers, 25, 75–78.
^atlak M., B. Penzar (1977): Prilog poznavanju ciklona koje putuju Jadranom. Hidrografski godi{njak, 67–87.
Dadi}, @. (1991): Egzaktne znanosti hrvatskoga srednjovjekovlja. Globus, Zagreb, 198 pp.
Dadi}, @. (1994): Hrvati i egzaktne znanosti u osvitku novovjekovlja. Naprijed, Zagreb 342 pp.
Dimitrov, T., V. Jur~ec (1985): Utjecaj vremenskih prilika na pojavu {umskih po`ara u priobalju.
Duplan~i}, ^. (1959): O klimi i vremenu Jadrana. Hidrografski godi{njak 1958, 225–251.
\ura{evi}, A. (about 1520–1565): De ratione medendi eos qui sub climate Regusae nati sunt (lost in the earth-
quake of 1667). Manuscript.
Enger, L., B. Grisogono (1997): The bora-type flow response to the sea surface temperature. Q. J. R. Met. Soc.,
102.
Filip~i}, A. (1989): Neke osobine klime delte Neretve. Geografski glasnik 51, 179–188.
Filip~i}, A. (1991): Raspodjela tlaka zraka du` meridijana 100 E i 180. Geofizika 8, 61–66.
Ga~i}, M. (1976): Analyse spectrale des moyennes mensuelles de la pression et de la temperature atmospheri-
ques pour Zagreb 1862–1972. Acta Adriatica 17, 3–18.
Ga~i}, M., B. Grbec, M. Orli}, M. Kuzmi}, Z. Pasari} (1990): Wind induced currents in Ka{tela Bay – experi-
mental data and numerical model results. Proceed. of the 1st. Symp. Ecol. probl. in Adriatic Sea, 16–17.
Gaji}-^apka, M. (1982): Varijabilnost prosje~nog oborinskog re`ima {ire zagreba~ke regije. Rasprave RHMZ
17, 23–40.
Gaji}-^apka, M. (1990): Precipitation variability in Zagreb, In: Ed. R. Brazdil, Climatic change in the histori-
cal and instrumental periods, Masaryk University, Brno, 280–282.
Gaji}-^apka, M. (1994): Periodicity of annual precipitation in different climate regions of Croatia. Theor. Appl.
Climat. 49, 213–216.
Gaji}-^apka, M., B. ^apka (1985): Analiza ljetnih oborina na podru~ju Zagreba. Rasprave HMZ 20, 31–40.
Gaji}-^apka, M., K Zaninovi} (1991): Meteorolo{ki aspekti oblikovanja infrastrukture prometa kopnom, vo-
dom i zrakom. Zbornik skupa o prometu, SITH, 175–183.
Gaji}-^apka, M., K. Zaninovi} (1993): Air temperature and precipitation trend of the last 100 years in the
Kvarner Bay. Annales Geoph. 11, II/c 184.
Gaji}-^apka, M., K. Zaninovi} (1993a): Vremenske promjene pojave tu~e i grmljavine na poru~ju Bjelovara,
Kri`evaca i ^azme. Hrv. met. ~asopis 28, 59–64.
Gaji}-^apka, M., K. Zaninovi} (1994): Climatological basis for prediction of road slipperiness: Minimum air
and surface temperatures. Annalen der Meteorologie 30, 264– 267.
Gaji}-^apka, M., K. Zaninovi} (1995): Fluctuation and trends of temperature extremes in southern Panonian
lowland. Proceeding on Statistic Climatology, 263–265.
Gaji}-^apka, M., K. Zaninovi} (1996): Changes in temperature extremes and their possible causes at the SE
Alps. Teor. Appl. Climat. 57, 1–2, 89–94.
Gavazzi-Franovi}, A., (1888): Isonefe hrvatskih krajeva. Glasnik Hrv. naravoslovnog dru{tva, reprint 13 pp. +
2 maps.
21GEOFIZIKA, VOL. 16-17, 1999-2000, 1¿32
Gavazzi, A., (1893): Konstante srednje dnevne temperature za hrvatske postaje. Rad JAZU 113, 23–28.
Gelo, B. (1979): Obrana od tu~e u Hrvatskoj. U ed. 30 godina rada i razvoja HMZ SRH, 68–75.
Gelo, B. (1985): Mesometeorological phenomena over the nordwestern area of Croatia. Zbornik meteorolo{kih i
hidrolo{kih radova, SHMZ 12, 45–49.
Gelo B. (1988): Mezometeorolo{ki model za prognozu oborine u razvijenoj orografiji, Rasprave RHMZ, 23,
63–74.
Gelo, B. (1994): Op}a i prometna meteorologija I, Zagreb, [kolska knjiga, 214 pp.
Gelo, B. (1996): Promet; Meteorolo{ko-ekolo{ko gledi{te na promet. Chapters in B. Penzar: Meteorologija za
korisnike. [kolska knjiga. Zagreb, 113–127.
Gili}, A. (1918): Der tägliche Gang der relativen Feuchtigkeit auf dem Sonnblickgipfel von 1899–1910.
Sitzungsber. Ak. Wissen. Wien, IIa, 127, 2229–2251.
Gili}, A. (1919): Dnevni tok relativne vlage za Bucheben, Tragoss, Kremsmünster. Rad JAZU, 221, 25–46.
Glasnovi}, D. (1983): Dijagnosti~ki izentropski model za istra`ivanje vertikalne strukture atmosfere, Mono-
grafija 1. RHMZ. 33 pp.
Glasnovi}, D. (1995): Atmospheric static stability in respect to static energy changes, Geofizika, 12, 1–14.
Goldberg, J. (1930): Über das Mass der Zuverlässigkeit klimatologischer Mittelwerte. Hrv. geogr. glasnik 2,
169–174.
Goldberg, J. (1931): Godi{nji i dnevni period obla~nosti u Zagrebu. Rad JAZU 241, 1–64.
Goldberg, J. (1933): Über den morgendlichen und abendlichen Registrierdefekt des Heliographen Jordan.
Met.Zeit. 50, 73–74.
Goldberg, J. (1933a): Trajanje insolacije u Zagrebu na osnovi 36-godi{njih registracija. Rad JAZU 246,
119–190.
Goldberg, J. (1936): O dinamici kondenzacije pare. Rad JAZU 254, 201–228.
Goldberg, J. (1940): Uzdu`ni i popre~ni profili u na{em primorju. Medicinska biblioteka 75–78, 3–17.
Goldberg, J. (1951): Geofizi~ki institut u Zagrebu od 1861 do 1951. Glasnik mat. fiz. i astr. II/6, 227–228.
Goldberg, J. (1953): Prilozi istra`ivanju klimatskih fluktuacija u Jugoslaviji. Radovi Geofizi~kog instituta
III/3, 27 p.
Goldberg, J. (1954): O recentnim fluktuacijama na{e klime. Predavanja JAZU, 28 pp.
Goldberg, J. (1960): Klimatologija. Spomenica u po~ast 40-godi{njice osnivanja SK. Djela JAZU 51, 117–118.
Gra~anin, M. (1950): Mjese~ni ki{ni faktori i njihovo zna~enje u pedolo{kim istra`ivanjima. Poljoprivredna
znanstv. smotra 12, 51–67.
Gr~i}, M., N. [inik (1984): Kumulativne razdiobe koncentracija u verifikaciji modela difuzije. Rasprave HMZ
19, 29–32.
Grisogono, B., N. Subanovi}, D. Kora~in (1989): Comparison between cooling rates due to long-wave and tur-
bulent heat transfer in the nocturnal planetary layer of the atmosphere. Geofizika 6, 87–99.
Grisogono, B. (1990): A mathematical note on the slow diffusive character of the long-wave radiative transfer
in the stable atmospheric boundary layer. Bound-Layer Meteor. 52, 221–225.
Grisogono, B. (1995): Wave-drag profiles in a mesoscale model with a higher-order closure turbulence sheme.
J. Appl. Met. 34, 941–954.
Grisogono, B., R. Keislar (1992): Radiative destabilization of the nocturnal stable atmospheric boundary layer
over the desert. Bound. Layer Met. 62, 1–12.
Grisogono, B., S. Pryor, R. Keislar (1993): Mountain wave drag over double bell-shapes orography. Q. J. R.
Met. Soc. 119, 199–207.
Grubi{i}, V. (1997): The effect of critical levels on 3D orographic flows: linear regime, J. Atmos. Sc., 54,
1943–1960.
Han~evi}, J, N. Ple{ko, I. Janji} (1965):Utjecaj vremenskih faktora na nastanak plu}ne embolije.Acta Medica
Iugoslavica, 19, fasc. 1., 41–60.
Han~evi}, J., N. Ple{ko, Z. Kru`i} (1972): Utjecaj vremenskih faktora na perforaciju gastroduodenalnog
ulkusa. Acta Medica Iugoslavica 26, 49–64.
Hann, J. (1879): Untersuchungen über die Regenverhältnisse von Österreich-Ungarn. Sitzungsber. d. k. Akad.
d. Wissensch. 80.
Hann, J. (1886): Temperatur-Mittel aus der Periode 1851–1885 für die österreichischen Alpen und deren
Grenzgebiete. Sitzungsber. d. k. Akad. d Wissensch. 86.
Hara~i}, A. (1886): Sul clima di Lussin Piccolo. Osservazioni e studii. V. Programma dell I. R. Scuola Nautica,
7–39.
Hirc, D. (1905): Prirodni zemljopis Hrvatske. Lice na{e domovine. Zagreb, 680 pp.
Ivan~an-Picek B. (1982): Ovisnost srednje mjese~ne temperature zraka u Zagrebu o makro-vremenskoj situa-
ciji, Zbornik meteorolo{kih i hidrolo{kih radova, 8, 23–31.
Ivan~an-Picek, B. (1986): Numeri~ka simulacija strujanja zraka preko planinskog terena mezorazmjera. Ras-
prave HMZ, 21, 13–19.
22 I. PENZAR AND D. POJE: REVIEW OF METEOROLOGICAL RESEARCH IN CROATIA
Ivan~an-Picek, B. (1992): Numerical modelling of the NE airflow over the Dinaric Alps. Proceedings of the
22rd. ICAM, 46–49.
Ivan~an-Picek, B., Britvi}, S., Tro{i}, @., Tuti{, V. (1995): Pojava pijavice kod Bibinja, 18. kolovoza 1994., Izv.
meteor. hidrol. prilike Hrvat., 18, 41–51
Ivan~an-Picek B., Tuti{ V. (1995): Mesoscale bora flow and mountain pressure drag, Meteorologische
Zeitschrift, Neue Folge, 4, 1–10.
Jugo, B. (1958): Klimatske prilike Istre. Zemlji{te i biljka 7, 57–61.
Juras, J. (1985): Neke karakteristike promjene klime Zagreba u posljednjem tridesetlje}u. Geofizika 2.
93–102.
Juras, J. (1989): O modeliranju binarnih meteorolo{kih sljedova s posebnim osvrtom na ~estine toplih i hlad-
nih razdoblja. Rasprave DHMZ 24, 29–37.
Juras, J. (1990): O stohasti~kom modelu vremenske persistencije naoblake. Geofizika 7, 71–81.
Juras, J. (1994): Some common features of probability distribution for precipitation. Theor. Appl. Climat., 49,
69–76.
Juras, J. (1997): Godi{nji hod persistencije u sljedovima dana s oborinom. Jadranska meteorologija 42, 9–14.
Juras, J., I. Penzar (1987): Insolacija u urbanom podru~ju. Zbornik met. hidrol. radova 14, 12–14.
Jur~ec, V. (1959): O nekim metodama odre|ivanja visine 850 mb plohe prema podacima visinskih stanica.
Rasprave i prikazi HMZ 4, 121–128.
Jur~ec, V., Papi{ta D. (1978): On the correlation between precipitation amount in NW Yugoslavia and the gen-
eral circulation anomalies, Arbeiten der Zentralanstalt für Meteorologie und Geodynamik, 31, 1–10.
Jur~ec, V., ^.Brankovi}, B.Gelo (1978): Objektivna prognoza vremena. Model prognoze za ograni~enu oblast sa
primitivnim jedna~inama, Review of SHMZ study, 1, 3, 1–15.
Jur~ec, V. (1980): Frontogeneza u podru~ju Alpa u ljetnom razdoblju, Zbornik meteor. i hidrol. rad., 6, 9–41.
Jur~ec, V. (1981): Transformacije energije u razli~itim koordinatnim sustavima, Zbornik meteorolo{kih i hi-
drolo{kih radova, 7, 3–14.
Jur~ec, V., A. Baji} (1985): Effects of topography on velocity distribution in the atmospheric boundary layer.
Zbornik met. hidrol. radova 12, 50–53.
Jur~ec, V. (1985): Local wind regime in the Zagreb area and mountain circulation, Zbornik meteorolo{kih i hi-
drolo{kih radova, 10, 121–140.
Jur~ec, V. (1986): Struktura donje troposfere na osnovi opa`anja u Zagrebu i Puli u ALPEX SOP, Rasprave Pa-
pers, 21, 39–46.
Jur~ec, V. (1990): Mountain drag and surface pressure variation during severe Adriatic bora storm, Rasprave
RHMZ, 25, 25–35.
Jur~ec, V., D. Glasnovi} (1991): Application of the hydraulic theory to naturally occuring bora flow, Hrv. Mete-
orol. ^asopis, 26, 19–40.
Jur~ec, V., B. Ivan~an-Picek, V. Tuti{, V. Vuki~evi} (1996): Severe Adriatic jugo wind, Meteorologische
Zeitschrift, Neue Folge, 5, 67–75.
Juri~i}, H. (1942): Vlaga u zraku. Chapter in [kreb et al., Klima Hrvatske. 75–90.
Karabeg, M., Orli} M.,1982,): The influence of air pressure on sea level in the North Adriatic, Acta Adriatica
23, 21–27.
Kasumovi}, M. (1958): O utjecaju tlaka zraka i vjetra na kolebanje razine Jadrana. Radovi Geofiz. inst. III/10,
14 pp.
Kasumovi}, M. (1959): Dinami~ki utjecaj atmosfere na kolebanje razine Jadranskog mora. Rasprave razreda
za mat. fiz. tehn. nauke JAZU II/1, 1–48.
Kasumovi}, M. (1961): Über den dynamischen Einfluss der Atmosphäre auf die Seespiegelschwankungen der
Adria. Rapports et proces-verbaux des reunions CIESMM 16/3, 617–620.
Katu{in, Z. (1989): Stanje mre`e meteorolo{kih stanica od 1979. do 1989. Prikazi HMZ 3, 1–17.
Katu{in, Z., et al. (1990): Hrvatski klimatski program do 2000. RHMZ RH, Prikazi HMZ 6, 80 pp.
Katu{in, Z. (1994): Meteorological stations network in Croatia and wars. Hrv. Met. ^asopis, 29, 47–56.
Kau~i}, D. (1984): Klimatske prilike vegetacijskog razdoblja kukuruza 1983. i 1984. u Osijeku. Agronom.
glasnik 35, 129–138.
Kau~i}, D. (1985): Temperatura tla u Hrvatskoj. Rasprave HMZ 24, 65–71.
Kempni, K. (1941): Hidrodinami~ki efekti pri rotaciji krutih valjka u teku}ini. Rad HAZU 271, 91–142.
Kirigin, B. (1957): Temperaturni odnosi snje`nog pokriva~a. Vesnik SHS 6, 47–56.
Kirigin, B. (1957a): Snje`ni pokriva~ u Zagrebu prema podacima Opservatorija Zagreb, Gri~. Rasprave i pri-
kazi HMZ, 2.
Kirigin, B. (1959): Doprinos problemu mjerenja oborine u planinskim predjelima. Rasprave i prikazi HMZ 4,
41–42.
Kirigin, B. (1963): Prikaz klimatskih prilika Medvednice, Rasprave i prikazi HMZ SRH, br. 9, XV+72.,
Kirigin, B.(ured.) (1977): Atlas klime SR Hrvatske. HMZ SRH. Zagreb. (Maps).
23GEOFIZIKA, VOL. 16-17, 1999-2000, 1¿32
Kisegi, M. (1981): Objektivna prognoza kondicionalne vjerojatnosti snje`nih oborina u zapadnom podru~ju
unutra{njosti Hrvatske, Zbornik meteorolo{kih i hidrolo{kih radova, 7, 25–34.
Klai}, V., (1878): Prirodni zemljopis Hrvatske. Zagreb, 390 pp.
Klai}, Z. (1990): Prora~un trajektorija Petterssenovom metodom, Hrv. meteorolo{ki ~asopis, 28, 37–42.
Klai}, Z. (1996): A langrangian model of long-range transport of sulphur with diurnal variations of some model
parameters, J. Appl. Meteor., 35, 574–585.
Klai}, Z., Lisac I. (1988): On the long term acidification of precipitation in the NW Croatia, Idojaras, 92,
313–323.
Kora~in, D., S. Vidi}, N. [inik (1985): A heavy gas dispersion experiments and modelling. Challenges of Mod-
ern Society. 153, 397–399.
Kora~in, D., B. Grisogono, B. Subanovi} (1989): A model of radiative heat transfer effects in the atmosphere
boundary layer. Geofizika 6, 75–86.
Kova~evi}, M. (1939): Klima Klenovnika. Hrv. gegr. glasnik 8–10, 233–236.
Kova~evi}, M. (1940): Tipovi vremena na isto~nom Jadranu i neke osobine temperature. Medicinska bibl.
75–78, 19–34.
Kova~evi}, M. (1942): Temperatura zraka. Chapter in [kreb et al.: Klima Hrvatske, 35–75.
Kraljev, D., K. Zaninovi}, M. Gaji}-^apka (1995): U okrilju sunca i mora. Klimatska monografija Zadra. Zadar,
67 pp.
Krempler, P., (1869): Vremenoslovje. Tiskarski zavod Platzera, Vara`din, 45 pp.
Ku~era, O., (1897): Vrieme. Matica Hrvatska knj. 22, Zagreb, 351 pp.
Kuli{i}, P. (1991): Novi izvori energije. [kolska knjiga. Zagreb, 154 pp.
Kuzmi}, M., M. Orli}, M. Karabeg, Lj. Jefti} (1985): An investigation of wind-driven topographically controlled
motions in the Northern Adriatic. Coastal and Shelf Science 21, 481–499.
Kuzmi}, M., M. Orli} (1985): A study of the influence of open-boudary conditions on the predictions of a wind-
driven model. Rapports et proces-verbaux des reunions CIESMM 29/3, 75–78.
Labovi}, N. (1965): Pojava dinami~ke nestabilnosti u atmosferskim makroprocesima. Zbornik met. hidrol. ra-
dova, 2, 8–17.
Lipov{~ak, B. (1984): Digital image processing system for meteorological satellites INTERACT approach, Ras-
prave RHMZ SRH, 19, 75–78.
Lipov{~ak, B. (1989): Automatska klasifikacija satelitskih slika obla~nih sustava, JAZU, Bilten savjeta za
dalj. istr., 1, br. 10., 29–42.
Lisac, I. (1967): Prilog poznavanju veli~ina zra~enja u obalnom podru~ju Dinarskog kr{a. Kr{ Jugoslavije 6,
71–82.
Lisac, I. (1973): Prilog poznavanju pojave blatne ki{e kod nas. Hidrografski godi{njak za 1972, 113–128.
Lisac, I. (1985): Vjetar u Zagrebu, Geofizika, 1, 47–134
Lisac, I., B. Zelenko (1985): Advantages and disadvantages of statistical wind rose analysis. UGGI, Symp.
Wien, 161–163.
Lisac, I. (1989): O kiselosti oborina i mokrom kiselom talo`enju u {irem podru~ju Zagreba. Kemija u industriji,
38, 249–256.
Lisac, I., V. Grubi{i} (1991 a): An analysis of surface ozone data measured at the end of the 19th century in Za-
greb, Atmosph. Environment, 25A, no. 2., 481–486.
Lisac, I., A. Marki, D. Tiljak, I. Klasinc, T. Cvita{ (1991 b): Stratospheric ozone intrusion over Zagreb. Mete-
orol. Zeitsch. N.F. 2. 224–231.
Lisac I. (1994): On the statistical wind rose analysis, Theor. Appl. Climatology, 48, 209–214.
Lisac, I. (1996): Ozonska rupa. ^ovjek i okoli{. ZGO, Zagreb 23 pp.
Lisac, I., S. Heric-Neki} (1995): Prilog poznavanju klime Siska, Hrv. met. ~asopis 30, 77–79.
Lon~ar, E. (1969): Ispitivanje metode Arturi Simila za prognozu nestabilnosti na podru~ju unutra{njosti
Hrvatske, Zbornik meteorolo{kih i hidrolo{kih radova, 3, 25–28.
Lon~ar, E. (1974): Odre|ivanje stabilnosti prizemnog sloja zraka za potrebe difuzije plinova. Zbornik 11. savje-
tovanja klimatologa, 395–409.
Lon~ar, E. (1978): Diffusivity potential of Bakar's Bay. WMO Symp. on bound. layer, No 510, 279–285.
Lon~ar, E. (1980): Tipovi gradijentnog strujanja. Zbornik meteorolo{kih i hidrolo{kih radova, 6, 43–79.
Lon~ar, E. (1988): A tilted gaussion plume model in complex terrain., WMO Tech. doc. 187, 238–243.
Lon~ar, E., N. [inik (1984): Mixing height and orography. Proceedings of the 18th Symp. Alp. met., 354–356.
Lon~ar, E., N. [inik, S. Vidi} (1985): TE Plomin II i one~i{}enje atmosfere sumpornim dioksidom. Zbornik sus-
reta na dragom kamenu, 307–329.
Lon~ar, E., N. [inik (1992): An estimation of the background air pollution in dependance of the prevailing
weather types. Bolletino Geofisico 15, 301–308.
Lon~ar, E., Baji} A. (1994): Tipovi vremena u Hrvatskoj, Hrv. meteorolo{ki ~asopis, 29, 31–42.
24 I. PENZAR AND D. POJE: REVIEW OF METEOROLOGICAL RESEARCH IN CROATIA
Lon~ar, E., N. [inik, A. Marki (1994): SO background concentrations in the Bakar-Bay. Hrv. met. ~asopis, 29,
21–25.
Lon~ar, E., N. [inik, K. Zaninovi} (1994a): Pressure singularity detected by a mountain station. Annal. d. Me-
teor. 30, 268–271.
Luk{i}, I. (1984): Vla`nost zraka u Zagrebu. Geofizika 1, 3–45.
Luk{i}, I. (1989): Dnevni periodi~ki vjetrovi u Senju. Geofizika, 6, 59–74.
Luk{i}, I. (1996): Meteorolo{ki podaci iz Hrvatske. Pogl. In B. Penzar et al.: Meteorologija za korisnike. [kol-
ska knjiga. Zagreb, 225–229.
Luk{i}, I. (1997): Zmorac i kopnjenjak na Kornatima. Hrv. meteorolo{ki ~asopis 31, 103–119.
Makjani}, B. (1950): O redukciji mjese~nog srednjaka tlaka zraka na morsku razinu. Hidromet. glasnik 3,
26–48.
Makjani}, B. (1951): Kakvo }e biti vrijeme. Prosvjetna knji`nica Selja~ke sloge 39, Zagreb, 48 pp.
Makjani}, B. (1959): Zrakoplovna klimatologija aerodroma Zagreb-Lu~ko. Rasprave i prikazi HMZ
3.XIX+112+35.
Makjani}, B. (1959a): Die wechselseitige Beeinflussung von Seewind und Bora. Berichte des DWD, 8, 54,
218–220.
Makjani}, B. (1963): A contribution to the mathematical theory of air flow over mountains including effects of
turbulent viscosity. Glasnik mat. fiz. astr. II/18, 207–222.
Makjani}, B. (1966): Prilog kinematici potencijalnog strujanja preko zapreke odre|enog profila. Rasprave Od-
jela za mat. fiz. i tehn. nauke JAZU II/5, 1–23.
Makjani}, B. (1967): Prou~avanje meteorolo{kih elemenata za vrijeme pomr~ine Sunca 15. II. 1961. Radovi
Geofiz. zav. III/14, 45–53.
Makjani}, B. (1967a): Osnove meteorologije. Sveu~ili{te u Zagrebu, Zagreb, 234 pp.
Makjani}, B. (1976): Jadransko more – Klima. Pomorska enciklopedija 3. Leksikografski zavod. 201–207.
Makjani}, B., B. Penzar, I. Penzar (1977): Prilog poznavanju klime grada Zagreba. Radovi Geof. zav. III/18,
187 pp.
Makjani}, B. (1978): Bura, Jugo, Etezija. Prilozi poznavanja vremena i klime SFRJ 5, 73 pp.
Makjani}, B., B. Volari} (1979): Prilog poznavanju klime otoka Hvara. Rad JAZU 383, 273–344.
Maksi}, B. (l949): O reduciranoj temperaturi mokrog termometra i njenoj primjeni. Glasnik mat., fiz. i astr.
I/I4, 113–126.
Maksi}, B. (1949a): O pouzdanosti mjerenja vlage pomo}u psihrometra. Hidromet. glasnik 2, 9–26.
Maksi}, B. (1950): Mikroklimatolo{ka stanica za fitocenolo{ka ispitivanja. In Horvati}: Priru~nik za tipolo{ko
istra`ivanje i kartiranje vegetacije. Zagreb, 208–227.
Maksi}, B. (1951): Prilog teoriji gradijentskog vjetra. Rasprave i studije SUHMS, 20 pp.
Maksi}, B. (1953): Die dynamische Erklärung und synoptische Verwertung der extrem niedrigen Feuchtig-
keitsgrade, die an Höhenstation beobachtet werden. Wetter und Leben 5, 7–9.
Maksi}, B. (1953a): Prilozi teoriji i praksi psihrometrijskih tablica. Radovi Geof. inst. III/4, 58 pp.
Maksi}, B. (1955): Prilog teoriji higrografa. Rasprave Odjela za mat., fiz. i tehn. nauke JAZU I/6, 41 pp.
Maksi}, B. (1960): Meteorologija. Spomenica u po~ast 40-god. SKJ. Djela JAZU 5l,122–124.
Maksi}, B. (1963): Klima kr{a. [umarska enciklopedija 2. Leksikografski zavod. 20–24.
Maksi}, B. (1965): Meteorologija u Hrvatskoj. Enciklopedija Jugoslavije 5. Leksikografski zav., 90–91.
Maksi}, B., M. [iki}, I. Penzar, M. Kne`evi} (1968): Climatic and agroclimatic characteristics of the southern
Kalnik region. NOLIT. 125 pp.
Mala~i}, V., M. Orli} (1993): On the origin of the inverted barometer effect at subinertial frequencies. Nuovo
Cim. 16, 265–288.
Mann, M., N. [inik (1990): Some properties of hydrodynamic instability in a quasigeostrophic atmosphere.
Geofizika 7, 55–70
Margeti}, F. (1942): Oborina. In [kreb et al.: Klima Hrvatske, 104–123.
Margeti}, F., Gelo B. (1985): Mesometeorological phenomena over the northwestern area of Croatia, Zbornik
meteorolo{kih i hidrolo{kih radova, 12, 45–49.
Marki, E. (1950): Vrijeme. Pomorsko-brodarski savez, Split, 175 pp.
Marki, A., I. Penzar (1994): Prora~un dnevnog hoda Sun~evog zra~enja iz dnevnog srednjaka. Energija i
za{tita okoli{a, Sv. 1. Opatija. 373–380.
Milkovi}, J. (1981): Prostorna reprezentativnost opservatorija Zagreb, Gri~ po srednjim mjese~nim temperatu-
rama zraka za sjeverozapadni dio Hrvatske. Zbornik met. hidrol. radove 7, 37–40.
Modri}, B. (1958): Glavni tipovi vremena na Jadranu. Mornari~ki glasnik, 8, 189–203.
Mohorovi~i}, A., (1889): Nekoliko opa`anja o vertikalnoj komponenti gibanja oblaka 9. Rad JAZU 5, 23–28.
Mohorovi~i}, A., (1893): Tornado kod Novske.Rad JAZU 117, 1–19. Tako|er: Der Tornado bei Novska. Agram,
1894, 23 pp.
Mohorovi~i}, A., (1897): Klima grada Zagreba. Rad JAZU, 131, 72–111.
25GEOFIZIKA, VOL. 16-17, 1999-2000, 1¿32
Mohorovi~i}, A., (1898): Vijor kod ^azme. Rad JAZU, 135, 51–56.
Mohorovi~i}, A. (1902): Meteorolo{ke postaje u Hrvatskoj i Slavoniji od godine 1853. Godi{nje izvje{}e Za-
greba~kog meteorolo{kog observatorija, 4–19.
Mohorovi~i}, S. (1943): Oblaci. Dio I. Zapovjedni{tvo bojnog zrakoplovstva. Zagreb, 106 pp.
Mokrovi}, J. (1943): Geofizika. Na{a Domovina 1, 37–46.
Mursch-Radlgruber, E., T. Kova~i} (1990): Mean canopy flow in an oak forest and estimation of foliage profil
by numerical model. Theor.and Appl. Climat. 41, 129–136.
Nikoli}, N. (1983): Fizi~ka meteorologija. Prijevod B. R. Retalka. SHMZ, 222 pp.
Nikoli}, N. (1985): The use of ranked probability index for the verification of aerodrome visibility forecast.
Zbornik meteorolo{kih i hidrolo{kih radova SHMZ, 12, 71–75.
Obuljen, A. (1942): Tlak zraka. Vjetar. Chapters in [kreb et al.: Klima Hrvatske, 16–24; 24–35.
Orli}, M. (1983): On the frictionless influence of planetary atmospheric waves on the Adriatc sea level. J. Phys.
Ocean. 13, 1301–1306.
Orli}, M. (1984): On the determination of velocities of mesoscale atmospheric disturbances. Z. Meteor. 34,
35–37.
Orli}, M. (1995): Vodostaj Jadranskog mora i klima. Prva hrvatska konferencija o vodama, 553–559.
Orli}, M., Lj. Jefti} (1981): Utjecaj atmosfere na prisilno kolebanje razine Jadrana. Pomorski zbornik 19,
447–461.
Orli}, M., M. Kuzmi} (1985): On the cyclonic wind-driven flow in the Rijeka Bay during winter. CIESMM 29/3,
95–98.
Orli}, M., M. Pasari} (1994): Vodostaj Jadranskog mora i globalne klimatske promjene. Pomorski zbornik 32,
481–501.
Palmen, T., N., ^. Brankovi} (1989): The 1988. US drought linked to anomalous sea surface temperature. Na-
ture, 338, 54–57.
Palmen, T. N., ^. Brankovi}, P. Viterbo, M. J. Miller (1992): Modelling interannual variations of summer mon-
soon. J. Climate. 5, 399–417.
Pand`i}, K., M. Kisegi (1990): Principal component analysis of a local temperature field within the global cicu-
lation. Theor. Appl. Climat. 41, 177–200.
Pand`i}, K., M. Kisegi, B. Gelo, M. Sijerkovi} (1992): An analysis of the low and high pressure centre influence
on precipitation. Beitr. Phys. Atm. 65, 107–128.
Pand`i}, K., V. Juras, M. Gaji}-^apka, M. Sijerkovi}, K. Zaninovi} (1993): Climatic condition on the island of
Cres and Lo{inj with the global climate changes. Hrv. meteor. ~asopis 28, 43–58.
Pand`i}, K. (ur.) (1998): 50 godina rada Dr`avnog hidrometeorolo{kog zavoda 1947–1997. DHMZ, Zagreb, 276
pp.
Pasari}, M., M. Orli} (1992): Response of the Adriatic sea level to the planetary scale atmospheric forcing.
Woodworth: Sea Level Changes. Geoph. Monogr. 69, 29–39.
Pasari}, M., M. Orli} (1997): Response of the Adriatic sea level to the air pressure and wind forcing at subsyn-
optic frequencies. Ann. Geoph. 15, Suppl. II, 381.
Pavi{i}, A., B. Makjani} (1947): Meteorologija. I dio.Hidrografski institut JRM, Split, 303 pp.
Peji}, I., A. Strasser, V. Kozumplik, S. Bolari}, D. Kau~i} (1997): Toplinske jedinice za cvatnju i zriobu kuku-
ruza. Poljoprivreda 1, 25–33.
Peko-Ka~i}, B. (1955): O grmljavinama. Bo{kovi} almanah 192–198.
Penzar, B. (1957): Temperaturna klasifikacija zagreba~kih zima. Radovi Geof. Inst. III/9, 28 pp.
Penzar, B. (1963): Neki podaci o tipovima vremena uz isto~nu obalu Jadrana. Hidrogr. godi{njak, 111–157.
Penzar, B. (1967): Djelovanje pomr~ine Sunca 15. II. l961. na difuznu rasvjetu. Radovi Geof. zavoda III/14,
37–43.
Penzar, B. (1974): Frequency of fresh air invasions in northwest Croatia based on the data of the Zagreb, Gri~
observatory. Zbornik met hidrol. radova 5, 167–170.
Penzar, B. (1974a): Studija o indeksu ohla|ivanja na isto~nom dijelu Jadrana. Acta Adriatica l5/6, 1–46.
Penzar, B. (1976): The climates of Zagreb, Osijek, Rijeka and Split. Geograph. papers 3, 195–224.
Penzar, B. (1976a): Indeksi suho}e za Zagreb i njihova statisti~ka prognoza. Rasprave i prikazi 23, 58 pp.
Penzar, B. (1976b): Klima makroregionalnih gradova Hrvatske. In Crkven~i} (Ed.): Centralna naselja i gra-
dovi Hrvatske. [kolska knjiga. Zagreb, 163–191.
Penzar, B. (1977): Tlak zraka. Vjetar. Prilozi poznavanju vremena i klime SFRJ 2, 117 pp.
Penzar, B. (1980): Neke zna~ajke trajanja insolacije u Malom Lo{inju. Sun~eva energija 2/4, 21–25.
Penzar, B. (1989): Vrijeme i klima dubrova~kog kraja. Ekolo{ke monografije 1, 61–64.
Penzar, B., I. Penzar (1960): Raspodjela globalne radijacije nad Jugoslavijom i Jadranskim morem. Hidrogr.
godi{njak za 1959, 151–171.
Penzar, B., B. Volari}, I. Penzar (1967): Prilog poznavanju sekularnih kolebanja temperature i oborine u Jugo-
slaviji. Zbornik povodom 20 godina rada Hidromet. slu`be, 63–89.
26 I. PENZAR AND D. POJE: REVIEW OF METEOROLOGICAL RESEARCH IN CROATIA
Penzar, B., B. Makjani} (1978): Uvod u op}u klimatologiju. Sveu~ili{te u Zagrebu. Zagreb, 206 pp.
Penzar, B., I. Penzar (1978a): Razvoj mre`e meteorolo{kih stanica u Hrvatskoj u 19. stolje}u. RHMZ M6, 45
pp.
Penzar, B., I. Penzar (1979/80, 1981): O polo`aju i uzrocima ekstrema u godi{njem hodu oborine u Hrvatskoj.
Dio I, II. Geogr. glasnik 41–42, 27–48; 43, 27–49.
Penzar, B., M. Orli}, I. Penzar (1980): Sea-level changes as a consequence of some wave occurrence in the at-
mosphere. Thalassia Jugosl. 16, 51–77.
Penzar, B., B. Makjani} (1980): Osnovna statisti~ka obrada podataka u klimatologiji. Sve~ili{te u Zagrebu. Za-
greb, 163 pp.
Penzar, B., I. Penzar (1985): O proljetnom re`imu sun~anosti u Hrvatskoj. Geofizika 2, 141–162.
Penzar, B. i suradnici (1986): Geofizi~ki zavod u Zagrebu i meteorolo{ki opservatorij na Gri~u od 186l. do 1986.
Geofizika 3, Suppl. 134 pp.
Penzar, B., I. Penzar, N. [inik (1987): Trajektorije i disperzija primjesa u atmosferi nad Europom po~etkom
svibnja 1986. Tehnologija, ekologija i ekonomika nuklearnih elektrana, 65.
Penzar, B., I. Penzar, J. Juras, A. Marki (1992): Brief review of the climatic fluctuations recorded in Zagreb be-
tween 1862 and 1990. Geofizika 9, 57–67.
Penzar, B. et al. (1996): Meteorologija za korisnike. [kolska knjiga. Zagreb, 174 pp.
Penzar, I. (1957): Prilog prognozi mraza u na{im krajevima. Rasprave i prikazi 1, 13 pp.
Penzar, I. (1959): Kakva je veza izme|u globalne radijacije i trajanja insolacije u Zagrebu. Vjesnik SHMZ 8, 1–
11.
Penzar, I. (1961): Une relation empirique entre le rayonnement global et la nebulosite. Glasnik mat. fiz. astr.
II/16, 251–261.
Penzar, I. (1966): Ovisnost direktne, difuzne i globalne radijacije o ekstinkciji u atmosferi. Zbornik met hidrol.
radova 2, 30–44.
Penzar, I. (1971): Neke karakteristike temperature tla u Jugoslaviji. Dokumentacija za tehnologiju i tehniku u
poljoprivredi 7–8/51, 23 pp.
Penzar, I. (1974): Atlas izlaza i zalaza Sunca na podru~ju SFRJ. Bo{kovi}-almanah 26, 81–160.
Penzar, I. (1977): Sun~evo zra~enje. Trajanje insolacije. In Makjani} et al.: Prilog poznavanju klime grada Za-
greba. Radovi Geof. zav. III/18. 187 pp.
Penzar, I. (1977a): Predavanja iz agroklimatologije. Sveu~ili{te u Zagrebu, Zagreb, 222 pp.
Penzar, I. (1978): Temperatura tla. Prilozi poznavanju vremena i klime SFRJ 4, 64–102.
Penzar, I. (1982): Prora~un Sun~evog zra~enja na granici atmosfere u pojasu Jugoslavije. Nau~ni skupovi
SANU Knj. 12, 107–118.
Penzar, I. (1996): Sun~ana energija. In B. Penzar et al., Meteorologija za korisnike. [kolska knjiga. Zagreb,
93–108.
Penzar, I. (1996a): Geofizi~ki odsjek. In Ku}an (Ed.): 120 godina nastave prirodoslovlja i matematike na
Sveu~ili{tu u Zagrebu. Spomenica PMF. Zagreb, 329–363.
Penzar, I., B. Penzar (1976): Procjena suho}e i vla`nosti na temelju oborine, zaliha vode u tlu i potencijalne
evapotranspiracije. Poljoprivredna znanstvena smotra 36 (46), 113–138.
Penzar, I., B. Penzar (1978): Prora~un zaliha vode u tlu. Poljoprivredni pregled 20, 99–108.
Penzar, I., B. Penzar (1979): Primjer analize vjerojatnosti za prekid insolacije. Sun~eva energija 1, 2–5.
Penzar, I., B. Penzar (1984): Fotosintetski aktivno Sun~evo zra~enje u poljoprivrednom podru~ju Hrvatske.
Zbornik 2. savjet. o energiji u proizvodnji hrane, 20–28.
Penzar, I., B. Penzar (1984a): Globalno zra~enje za slu~aj Rayleigheve atmosfere. Geofizika 1, 135–168.
Penzar, I., B. Penzar (1984b): Features of sunshine duration in Croatia determined by means of distribution
function. Idojaras 88, 193–201.
Penzar, I., B. Penzar (1984c): On the existence and the origins of the spring deficit of sunshine duration in the
western part of Croatia. Zbornik meteorolo{kih i hidrolo{kih radova 10, 311–314.
Penzar, I., B. Penzar (1984d): Klima i biljke. Mala knji`nica Hrv. prirodoslovnog dru{tva, Zagreb, 50 pp.
Penzar, I., B. Penzar (1985): Agroklimatologija. [kolska knjiga, Zagreb, 274 pp; 2nd ed. 1989.
Penzar, I., B. Penzar (1986): O svojstvima nekih U i J razdioba. Geofizika 3, 35–47.
Penzar, I., B. Grisogono (1986): Geofizi~ke osobine viroviti~kog kraja. Viroviti~ki zbornik, 61–72.
Penzar, I., M. @ic (1987): Study of statistical probability of solar irradiation energy levels in Zagreb and their
application. Geofizika 4, 77–86.
Penzar, I., A. Marki (1992): Mathematical simulation of diurnal variation of natural illumination. Proceedings
of Working commun. Alpe-Adria, 89–98.
Penzar, I., A. Marki (1996): Procjenjivanje prirodne osvijetljenosti. Energija i za{tita okoli{a. Zbornik skupa
sv. 2, 17–25.
Penzar, I., B. Penzar (1997): Weather and climate notes on the Adriatic up to the middle of the 19th century.
Geofizika 14, 47–82.
27GEOFIZIKA, VOL. 16-17, 1999-2000, 1¿32
Perkovac, I. (1860): Pojavi u zraku. Matica ilirska, Zagreb, 47 pp.
Petter, F. (1857): Dalmatien in seinen verschiedenen Beziehungen. Gotha, 296 pp.
Ple{ko, N. (1972): Maximum daily precipitation in Gorski Kotar and Lika in relation to prevailing airstream.
WMO Geilo Symp. Proceedings II, 186–197
Ple{ko, N., Lon~ar, E., [inik, N. (1973): Bioklimatska klasifikacija ju`nog Jadrana, Zbornik meteorolo{kih i hi-
drolo{kih radova, 4, 69–76
Ple{ko, N., Grahovac, V. (1978): Miokardijalni infarkt i vremenske prilike, Acta Medica Iugoslavica, 32,
191–209
Ple{ko, N. (1981): Fizikalni elementi vremena i klime, Zdravstvo, 11–12, 11–21
Ple{ko, N., D. Rezakovi}, V. Goldner, K. Zaninovi} (1983): Korelacija vremenskih nizova meteorolo{kih para-
metara s incidencijom infarkta miokarda, Lije~ni~ki Vjesnik, 105, br. 4. 133–136
Ple{ko, N.,V. Goldner, D. Rezakovi}, K. Zaninovi} (1983a): Karakteristike vremenskih prilika u sedmodnev-
nim razdobljima s velikim brojem infarkta miokarda u Zagrebu, Acta Medica Iugoslavica, 37, 3–17
Ple{ko, N. (1983): Biometeorolo{ki indeksi u ocjeni termi~kog komfora Zagreba za vrijeme razli~itih si-
nopti~kih situacija, Rasprave RHMZ SRH, 18, 3–16
Ple{ko, N. (1985): Atmospheric biotropy, Annalen der Meteorologie, 22, 31–32
Ple{ko, N., K. Zaninovi}, D. Ze~evi} (1985): Samoubojstva u odnosu na vremenske prilike, Radovi Medicinskog
fakulteta, 26, br. 1. 39–46
Ple{ko, N., K. Zaninovi} (1988): Turizam i klima.Turizam TSH, 9, 219–224
Ple{ko, N. (1989): Zna~enje klimatskih faktora za lije~enje u toplicama, na moru i u planinskim klimatskim
lje~ili{tima, Zdravstvo, 31, 23–29
Ple{ko, N., M. Klein-Pudar, K. Zaninovi} (1991): Veza meteorolo{kih faktora i koagulacije krvi kod cerebro-
vaskularnih bolesnika, Hrvatski meteorolo{ki ~asopis, 26, 65–76
Ple{ko, N., V. Jasprica-Hrelec et al. (1991a): Correlation of psychosis and suicide attempts with meteorological
factors, Hrvatski meteorolo{ki ~asopis, 26, 77–86
Ple{ko, N. (1992): Stability of the atmosphere as a biotropy indicator, Annalen der Meteorologie, 28, 147–150
Ple{ko, N., M.Krsti}-Buri} et al. (1994): Weather conditions and sino-bronchial syndrome in children in Za-
greb, Hrvatski meteorolo{ki ~asopis, 29, 1–10
Ple{ko, N. (1996): Klimatoterapijske zdravstveno-turisti~ke mogu}nosti Republike Hrvatske, Tourism and
Hospitality management, 2, br. 2., 325–341
Poje, D. (1957): Tromba kod Rovinja 19.2.1955. Vesnik HMS FNRJ, 6, 70–80
Poje, D. (1962): Ein Beitrag der Aerologie der Bora über Adria. 6 Congres Intern. de Météorologie Alpine,
371–383.
Poje, D. (1969): Die sehr starken Winde über Jugoslawien, Archiv Met. Geoph. Biokl., 17, No. 4. 357–368
Poje, D. (1971): Einige Merkmale der Bodeninwersionen über Zagreb. Proceedings of the 5th Symp. Karpat.
Met., 232–239.
Poje, D. (1971a): Ein Beitrag zur Vorhersage der Niederschläge in Gorski Kotar, Annalen der Meteorologie,
Neue Folge, 5, 75–78.
Poje, D. (1974): Einige Merkmale des Einflusses des Gebirges Medvednica auf das Windregime, Zbornik mete-
orolo{kih i hidrolo{kih radova, 5, 259–265.
Poje, D. (1979): Meteorolo{ka istra`ivanja i aerolo{ka mjerenja RHMZ. 30 godina rada i razvoja Hidromete-
orolo{kog zavoda, 77–96.
Poje, D. (1981): Some characteristics of wind regime in Split, Sun~eva energija, 3, br. 1/2, 213–220.
Poje, D. (1982): Prilog prou~avanju lokalnih vjetrova u Zagrebu, Zbornik meteorolo{ih i hidrolo{kih radova,
SHZ, 8, 33–43.
Poje, D., G. Hrabak-Tumpa (1982): Vrlo jaki i olujni vjetrovi na Jadranu. Acta Adriatica 23, 11–20.
Poje, D., D.Kora~in (1982): Istra`ivanje bure na otoku Krku, Zbornik meteorolo{kih i hidrolo{kih radova, 8,
45–54.
Poje, D., Z. @ibrat, M. Gaji}-^apka (1984): Osnovne karakteristike naoblake i insolacije na podru~ju SR Hrvat-
ske. Rasprave RHMZ,19, 49–75.
Poje, D. (1985): Neki rezultati istra`ivanja o brzinama vjetra u SRH, Gra|evinar, 37, 7–14.
Poje, D. (1986): Analiza mahovitosti vjetra na Titovom mostu, Suvremeni promet, 8, 85–90.
Poje, D. (1986a): Einige Ergebnisse der Messungen des Niederschlagschemismus in der Sozial. Republ. Kroa-
tiens, Staub, Reinhaltung der Luft, 46, 292–294.
Poje, D. (1987): Daljinska istra`ivanja u meteorologiji. Bilten JAZU za daljinska istra`ivanja 8, 47–50.
Poje, D., B. Cividini (1988): Assessment of wind energy potential in Croatia, Solar energy, 41, 543–544.
Poje, D. (1992): Wind persistence in Croatia, Int. Journ. of climatology, 12, 569–586.
Poje, D. (1994): Meteorological research in Croatia 1991–1994. Geofizika 11, XXI–XXXIII.
Poje, D. (1995): Bura and burin at Split, Hrvat. meteorolo{ki ~asopis, 30, 1–19.
Poje, D. (1997): Distribution functions and the estimation of wind power, Hrv. meteorolo{ki ~asopis, 31, 1–13.
28 I. PENZAR AND D. POJE: REVIEW OF METEOROLOGICAL RESEARCH IN CROATIA
Poto~njak, I., (1878): Nauka o podnebju. Tiskarski zavod C. Albrehta, Zagreb, 186 pp.
Po`ar, H. (1988): Neke energetske karakteristike eolskih i solarnih elektrana. Pristupna predavanja 9 MANU,
62–136.
Racz, Z., M. Bogunovi}, D. Kau~i}, @. Vida~ek (1993): Procjena erozije na Makarskom podru~ju. Ekolo{ke
monografije 4, 197–226.
Randi}, L. (1952): Kako nastaje ki{a i snijeg. Nauka i ‘ivot, 8, Beograd, 46 pp.
Raulin, V., (1874): Über die Regenvertheilung auf der Balkan-Halbinsel. Zschr. d. Oesterr. Ges. f. Meteorolo-
gie, 28–32.
Riboli-Marde{i} (1936): Pomorska meteorologija. Zemun, 203 pp.
Romi}, D., F. Tomi}, M. Romi}, D. Kau~i} (1994): Procjena vode za navodnjavanje. Zbornik skupa u Bizovcu,
381–189.
Santorio, S. (1561–1636)): Commentaria in primam fen primi libri Canonis Avicennae, Venecija, 1625.
Sijerkovi}, M. (1981): Analiza mezosistema, Zbornik meteorolo{kih i hidrolo{kih radova, 7, 15–24
Sijerkovi}, M. (1985): Hidrometeorolo{ke pojave kao element nepogode. Znanstv. skup o elementarnim nepo-
godama, 16–63.
Sijerkovi}, M. (1990): ^udesan svijet oblaka. [kolska knjiga. Zagreb, 37 pp.
Sijerkovi}, M. (1990a): Mala meteorolo{ka po~etnica. [kolska knjiga. Zagreb, 40 pp.
Sijerkovi}, M. (1991): ^arolija snje`ne pahuljice. [kolska knjiga. Zagreb, 37 pp.
Sijerkovi}, M., K. Pand`i} (1991): Efekt staklenika i njihov utjecaj na klimatske promjene, Pomorski zbornik
29, 523–545.
Sijerkovi}, M., D. Glasnovi}, Z. [ubari} (1992): Vrijeme i meteorologija kao ~imbenici sigurnosti prometa. Pro-
met 4, 111–121.
Sijerkovi}, M. (1993): Hrvatski vremenari, [kolske novine, Zagreb, 138 pp.
Sijerkovi} M., Kisegi M. (1994): Uspje{nost prognoza vremena za cestovni promet, Promet, 6, br. 1–2, 23–29.
Sijerkovi}, M. (1996): Pu~ko vremenoslovlje. Otvoreno Sveu~ili{te. Zagreb, 207 pp.
Simovi}, A. (1970): Meteorologija. [kolska knjiga, Zagreb, 240 pp.
Simovi}, A. (1980): Pomorska meteorologija. [kolska knjiga, Zagreb, 1996, 2nd ed., 278p.
Sin~i}, S., (1886): Pojavi u zraku – u~enicima pu~kih {kola. Podlistak u Katoli~koj Dalmaciji.
Skoko, D., J. Mokrovi} (1982): Andrija Mohorovi~i}. [kolska knjiga, Zagreb, 147 pp., 2nd ed., 1998, 110 pp.
Sliep~evi}, A. (1959): Promjene temperature s visinom u planinskim predjelima. Rasprave i prikazi 4,
149–164.
Sliep~evic, A. (1960): Klima Raba, Rasprave i prikazi HMZ RH, 5., 61 pp.
Smedman, A. S., H. Bergstrom, B. Grisogono (1997): Evolution of the stable boundary layers over a cold sea. J.
Geoph. Res. 102, 1091–1099.
Stankovi}, K. (1986): Dijagnosti~ka tendencija Richardsonovog broja kao indikatora turbulencije u vedrom
zraku. Rasprave RHMZ, 21, 3–11.
Stankovi}, K. (1988): O mogu}nosti objektivnog dijagnosticiranja bure, Rasprave RHMZ, 23, 75–83.
Stipani~i}, V. (1968): Pona{anje bioklimatskog elementa – indeksa ohla|ivanja u primorskom dijelu na{e zem-
lje, Pomorski zbornik, Zadar, 6, 867–876
Stipanovi}, V., Brozin~evi} K. (1974): Vjetar u Splitu s posebnim osvrtom na jake i olujne vjetrove, Hidrograf-
ski godi{njak, 71–81.
Strelec N., A. Jann, V.Zwatz-Meise (1997): Analysis of frontogenesis and frontolysis by means of Q-vector di-
agnostics combined with satellite images, Meteor. Atmosph. Phys., 62, 23–31.
[ega, R., (1899): Meteorologijska opa`anja meteorolo{ke postaje kr. gospodarskog i {umarskog u~ili{ta u
Kri`evcima. Vlastita naklada.
[egota, T. (1967): Promjene temperature u kvartaru. Rad JAZU 345, 5–38.
[egota, T. (1988): Klimatologija za geografe. [kolska knjiga, Zagreb, 486 pp; 2nd revised ed.
[egota, T., A. Filip~i} (1996): Klimatologija za geografe. [kolska knjiga, Zagreb 470 pp.
[iki}, M. (1956): Mraz u NRH i organizacija borbe protiv njega. Agronom. glasnik 6, 65–78.
[iki}, M. (1960): Korelacioni odnosi izme|u prinosa kukuruza i nekih meteorolo{kih elemenata. Suvremena
poljoprivreda 3, 229–234.
[inik, N. (1972): Spektralna analiza ~estine prevladavaju}ih vremenskih tipova na sredi{njem dijelu isto~ne
obale Jadrana, Hidrografski godi{njak, 89–104.
[inik, N. (1981): Model prora~una prizemnih koncentracija. Rasprave RHMZ SRH, 16, 47–54.
[inik, N. (1981a): Procjena difuzije za vrijeme ti{ina. Rasprave Hidromet. zav. 16, 29–34.
[inik, N. (1981b): Sekularna klimatska fluktuacija temperature u Zagrebu. Zbornik met. hidrol. radova 7,
37–41.
[inik, N., E. Lon~ar, S. Vidi} (1983): The use of field data in average wet deposition modeling. Proceedings of
the 14th Meet. on Air Poll. NATO, Challenges of Modern Society, 7, 155–161,
[inik, N. (1985): Signifikantnost recentnih klimatskih fluktuacija u Zagrebu. Geofizika 2, 82–92.
29GEOFIZIKA, VOL. 16-17, 1999-2000, 1¿32
[inik, N. (1986): One dimensionsl spectral analysis of the eddy available potential energy growth. Geofizika 3,
23–33.
[inik, N., E. Lon~ar (1987): Eddy energy dissipation rate and puff diffusion during calm. Bound. Layer Met.
41, 287–293.
[inik, N., E. Lon~ar (1990): An estimation of pollutant diffusion rates during calm conditions. Il Nuovo Ci-
mento 13C, 917–921.
[inik, N., E. Lon~ar (1990a): Pollution episodes bellow an elevated inversion in the Bosna river valley. Il
Nuovo Cimento 13C, 933–944.
[inik, N. (1992): A local climatic model of temperature-cloudiness relationship. Theoret. and Appl. Climat. 46,
135–142.
[inik, N., E. Lon~ar (1992): Winter daily temperature minimums, wind velocity and SO concentrations corre-
lation in the centre of Zagreb. Boll. Geof. 15, 319–326.
[inik, N., A. Marki (1996): Climatic fluctuations of temperature caused by cloudines. Prace Geogr. Zeszyt.
102, 255–262.
[kreb, S. (1912): Die Häufigkeitskurven der jährlichen Niederschlagssummen. Met. Zeit. 29, 473–475.
[kreb, S. (1927): Das Cornusche Kriterium. Met. Zeit. 44, 466–468.
[kreb, S. (1927a): Formel für Berechnung der Windgeschwindigkeit aus der Windsätrke. Met. Zeit. 44, 185.
[kreb, S. (1927b): Verhältnis zwischen mittlerer stündlicher Regenmenge und mittleren Dampfdruck. Met.
Zeit. 44, 182–182.
[kreb, S. (1929): Dampfdruckmittel. Met. Zeit. 46, 400–401.
[kreb, S. (1929a): Die Monatsmittel meteorologischer Elemente in Zagreb und ihre Vernderlichkeit I, Hrv.
geogr. glasnik 1, 38–43.
[kreb, S. (1929b): Dnevni i godi{nji period ki{e u Zagrebu. Rad JAZU 236, 1–44.
[kreb, S. (1930): Oborine u Hrvatskoj i Slavoniji 1901–1910. Geofizi~ki zavod, 52 pp.
[kreb, S. (1931): Der Mittelwert. Hrv. geogr. glasnik 3, 233–241.
[kreb, S. (1932): Zur Erklärung der Wirkung der Sprung-Fuesschen Laufgewichtwagebarografen. Met. Zeit.
49, 275–276.
[kreb, S. (1939): Genauigkeit, Sicherkeit und Veränderlichkeit des meteorologischen Mittelwertes. Hrv.
geogr. glasnik 8–9, 233–236.
[kreb, S. et al. (1942): Klima Hrvatske. Geofizi~ki zavod, Zagreb, 138 pp..
[olji}, Z., E{kinja I., [ojat V., Vrhovac A. (1991): Usporedba kemijskog sastava oborine na meteorolo{kim
stanicama Gri~ u Zagrebu i Zavi`an na Velebitu, Ekologija, 24, 107–119.
[ulek, B. (1916): Na{ napredak u prirodoslovnih znanosti za minulih 50 godina. Izvje{}a o raspr. mat. prir.
razr. JAZU, A III, 16.
Tomi}, F., I. [imuni}, D. Romi}, D. Peto{i} (1995): Melioracijske mjere za unapre|enje poljodjelstva u agrome-
teorolo{kim uvjetima Imotskog polja. Ekolo{ke monografije 4, 253–260.
Trauner, L. (1953): Suvremena problematika talasoterapije, Medicinski glasnik, 7, br. 9, 324–337
Trauner, L. (1959): Klimakurort – Kurortklima, Zeitschrift für Meteorologie, 13, 17–21.
Trauner, L. (1961): Das Mittelmeerklima mit besonderer Berücksichtigung der Adria-Differentialtherapie im
Wechsel der Jahreszeiten. Hipokrates 4, 110–116.
Tro{i}, @. (1985): Neka statisti~ka obilje`ja juga na Jadranu, Zbornik radova, Morn. {kolski centar Split,
91–107.
Tuti{, V., M.Sijerkovi} (1985): Analiza vremenske situacije s pojavom pijavice u Petrinji, Rasprave DHMZ, 20,
73–83
Tuti{, V. (1987): Zavjetrinski valovi u Jugoslaviji – opa`anja i sinopti~ki aspekti pojave. Rasprave, 22, 59–66.
Tuti{, V. (1992): Trapped lee vawes – special analytical solution, Meteorol. Atmosph. Phys., 50, 189–195.
Tuti{, V., B. Ivan~an-Picek, V. Jur~ec (1992): Severe snowstorm 15–18 May 1991 associated with a mesoscale
cyclone development over the Adriatic, Hrv. meorolo{ki ~asopis, 27, 35–52.
Tuti{, V. (1997): Zrakoplovna meteorologija. Fak. Prom. Znan., Zagreb, 140 pp.
Vajda, Z. (1947): Utjecaj klimatskih kolebanja na su{enje hrastovih posavskih i donjopodravskih nizinskih
{uma. Institut za {um. istra`ivanja NRH 1, 154 pp.
Verni}, R. (1948): Lokalna sinopt~ka analiza i termodinami~ke karakteristike zra~nih masa, Radovi
Geofizi~kog zavoda, ser. 2, br. 2. 17–88.
Verni}, R. (1952): Termodinami~ke karakteristike zra~nih masa. Rasprave razr. mat. fiz. i tehn. nauka I
JAZU, 1–35.
Vidi~, S., V. \uri~i}, A. Baji} (1994): Acid rain at the Lo{inj island, Hrv. meteorolo{ki ~asopis, 29, 75–78.
Viher, M. (1995): Prakti~na metoda izra~unavanja modificiranog indeksa loma za mikrovalno zra~enje iz
aerosonda`nih mjerenja,. Hrv. met. ~as. 30, 63–70.
Viskovi}, F., (1876): Manuale nautico di Meteorologia. Trieste.
30 I. PENZAR AND D. POJE: REVIEW OF METEOROLOGICAL RESEARCH IN CROATIA
Volari}, B. (1967): Promjene jakosti elektri~nog polja Zemlje za vrijeme pomr~ine Sunca 15. II. 1961. Radovi
Geof. zav. III/14, 45–53.
Volari}, B., I. Penzar (1967): Osnove meteorolo{kih motrenja i mjerenja. Sveu~ili{te u Zagrebu, 199 pp.
Volari}, B., H. Ivekovi}, B. Petrak (1975): Relation between meteorological factors and concentration of certain
substances in precipitation in Zagreb 1936–1941. Rad JAZU 370, 119–146.
Volari}, B., I. Lisac, D. Skoko (1980): Osnivanje i razvoj Geofizi~kog zavoda u Zagrebu do 1900. godine. Zbor-
nik 2. simp. iz pov. znan. Hrv. prir. dru{tvo, 137–157.
Volari}, B. (1985): Dnevna varijacija, pp. tlaka zraka na Bjela{nici. Geofizika 2, 103–120.
Volari}, B., B. Penzar, I. Penzar, I. Lisac (1994): Klimatska regionalizacija Hrvatske prema mjese~nim vrijed-
nostima temperature i oborine. Zbornik simp. o kvalitetnoj izgradnji Hrv. regija, 207–213.
Vrhovac, A., I. E{kinja, V. [ojat, [. Rami}-Mateja (1986): Razmatranje utjecaja oborine i dionice obilaznice
Buzin – Ivanja reka – autoceste »Bratstvo i jedinstvo« na zaga|enje podzemnih voda. Suvremeni promet,
br. 4–5, 271–276.
Vu~eti}, M. (1988): Forest fire on the island of Kor~ula. Proceedings of the 20th Simp. Alp Met., Sestola,
Italija, 18–25.9.1988, 8,
Vu~eti}, M. (1992): Weather phenomena 1990 during the forest fire on Hvar. Proceedings of the Simp. on Alpe
Jadran, 81–88.
Vu~eti}, M., V. Vu~eti} (1992): Phenological characteristics in Zavi`an. Proceedings of the 22th Simp. Alp.
Met. 374–377.
Vu~eti}, V. (1993): Severe Bora on the Middle Adriatic. Hrv. meteorolo{ki ~asopis 28, 19–36.
Vu~eti}, M., V. Vu~eti} (1994): Evapotranspiracija nizine Hrvatske. Zbornik skupa o poljoprivredi i gospodar-
enju vodama u Bizova~kim toplicama, 469–476.
Vu~eti}, V., A. Baji} (1994): Generalized hydraulic model sensitivity to input data. Ann. d. Meteor. 30,
113–117.
Vu~eti}, V., M. Vu~eti} (1995): Meteorolo{ke zna~ajke Visa. Hrv. zora 11, 13–20.
Vu~eti}, V., M. Vu~eti} (1996): The phenological analysis Adriatic coast. Biomet. 14, 247–254.
Vu~eti}, V., M. Vu~eti} (1996a): Determination of evapotranspiration in Croatia. Biomet. 14, 141–148.
Vukov, J. (1964): Rijetka pojava ledene kore u snje`nom pokriva~u u zimi 1963/64 i njezin utjecaj na
prezimljavanje ozimih usjeva. Geogr. glasnik, 250–253.
Vukov, J. (1972): Trajanje insolacije u Hrvatskoj. Geogr. glasnik 33/34, 177–196.
Zaninovi}, K. (1980): Numeri~ke metode u procjeni termi~kog komfora. Zbornik 5. skupa o ra~unalima,
569–574.
Zaninovi}, K. (1983): Bioklimatske karakteristike Zagreba. Rasprave RHMZ 18,17–27.
Zaninovi}, K. (1987): Precipitation in mountainous region of Croatia in relation to upper stream. Proceedings
of the 13th Simp, Karpat. Met., 403–409.
Zaninovi}, K. (1990): Limits of cold stress in various climatic regions. Proceedings of the 21th Simp. Alp. Met..
371–374.
Zaninovi}, K. (1992): Limits of warm and cold bioclimatic stress in different climatic regions. Theor. and Appl.
Climatology 45, 65–70.
Zaninovi}, K., N. Ple{ko, Z. Poljakovi}, M. Klein-Pudar, M. Pistotnik (1992): Canges of blood in patients with
cerebrovascular disiease in various meteorological situations. Acta medica Croatica 46, 85–89.
Zeljak, M. (1973 and 1977): Meteorolo{ka bibliografija Jugoslavije. RHMZ. Zagreb, I.dio 283 pp.; II. dio 169 pp.
@ibrat, Z., M. Gaji}-^apka (1986): Globalno zra~enje na podru~ju SR Hrvatske. Rasprave Hidrom. zav. 21,
45–57.
@ibrat, Z, A. Dvornik (1995): Uspostava meteorolo{ko-cestovnog monitoringa u svrhu pobolj{anja sigurnosti
cestovnog prometa. Prvi hrvatski kongres o cestama, Opatija, 23–25.10.1995.
31GEOFIZIKA, VOL. 16-17, 1999-2000, 1¿32
SA@ETAK
Osvrt na meteorolo{ka istra`ivanja u Hrvatskoj do 1997.
Ivan Penzar i Dra`en Poje
Pregled meteorolo{kih istra`ivanja izra|en je na osnovi objavljenih znanstvenih i
stru~nih radova. Tematski su radovi svrstani u 19 skupina: knjige, mjerenja i obrada
podataka, sun~ana energija, numeri~ko modeliranje, analiza i prognoza vremena,
planetarni grani~ni sloj, ekolo{ka problematika, klimatolo{ki radovi, istra`ivanje vje-
tra i vlage u zraku, prometna i poljoprivredna meteorologija, obrana od tu~e, biome-
teorologija, me|usobno djelovanje atmosfere i mora, atmosferski elektricitet, povijest
meteorologije, istra`iva~ki projekti i ostale djelatnosti. Unutar svake skupine navode
se glavni problemi istra`ivanja i postignuti rezultati na osnovi odabranih radova, koji
se navode u popisu literature. Taj popis dakle ne sadr`i cjelokupnu bibliografiju meteo-
rolo{kih radova dosad objavljenih u Hrvatskoj. Ipak se nastojalo obuhvatiti sve
autore s nekoliko njihovih djela, da se dobije uvid ~ime su se pojedinci bavili i koji je
njihov doprinos. Vidljivo je da su prvi meteorolo{ki radovi na hrvatskom po~eli izlaziti
sredinom 19. st., a najve}i broj radova da je objavljen u posljednjih 50 godina. To se
poklapa s razvojem struke i meteorolo{kih institucija: Geofizi~kog zavoda Andrija Mo-
horovi~i} i Dr`avnog hidrometeorolo{kog zavoda.
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